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III. ABSTRACT 
 
 
Objective: To design, develop and initiate the Liverpool Respiratory Birth 
Cohort Study (LRBCS). This longitudinal birth cohort study aims to describe 
the respiratory symptoms of preschool children using the Liverpool 
Respiratory Symptom Questionnaire (LRSQ) from birth until the age of 5 
years in Liverpool, by bi-annual assessment. 
Introduction: Respiratory symptoms in preschool children are difficult to 
assess using objective measures; indirect measures such as parental 
completed respiratory symptom questionnaires offer a valuable alternative. 
The LRSQ is one of few respiratory questionnaires validated for preschool 
populations. Using the LRSQ, this unique birth cohort study not only maps 
respiratory symptoms of Liverpool preschool children, but also explores the 
impact of these symptoms upon the child and their parents.  
Method: The LRBCS protocol was developed in collaboration with 
experienced paediatricians. Ethical approval was obtained by proportionate 
review in May 2012. As questionnaire deployment would be primarily 
conducted online, web-based survey software and an email-scheduling 
system were imperative for development and deployment of the 
questionnaire. Viable options for survey software were ascertained by 
feasibility testing at the LWH while providing an opportunity to tailor the 
design, appearance and accessibility of the questionnaire to appeal to the 
target population, while maintaining usability. MailChimp® was identified as 
the most efficient automated email scheduling service. Recruitment was 
piloted to determine the most effective strategy.  
Analysis: Recruitment has been successful to date, with Mothers of 1330 
infants expressing interest (53% of eligible births) by 31st May 2013. 
Furthermore 80 Mothers (27% of those expressing interest) consented and 
returned data regarding their infant’s respiratory symptoms four months 
after birth. Preliminary analysis has shown that the group of Mothers 
expressing interest are representative of Liverpool’s new mothers and the 
local population in terms of demographics. Demographic, exposure and 
LRSQ data was collected online by Adobe Forms Central and by post 
questionnaires, and then collated using SPSS V19 for analysis.  
Conclusion: The LRBCS has been initiated successfully. It is an ongoing 
birth cohort study that will proceed for a further 6 years minimum, producing 
a large variety of invaluable data detailing the respiratory health and 
characteristics of the preschool Liverpool population. Future analysis will 
enable the exploration of demographic and exposure factors affecting the 
respiratory health of the Liverpool preschool population. 
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1  Introduction 
 
1.1 Respiratory Symptoms in Preschool Children 
1.1.1 The Natural History of the Respiratory Symptoms in Preschool Children 
The most common respiratory symptoms children under the age of five 
experience are wheeze and cough, other symptoms include shortness of 
breath3-5. Major studies have reported the prevalence of wheeze in 
preschool children as being between 25% and 38%3, 5-7. Preschool children 
reportedly suffer from disproportionately more wheeze than older children 
aged 5–16 years 8. Previous studies describe wheeze as a transient 
symptom, which resolves by the age of 53.  Cough and congestion 
symptoms may occur episodically in otherwise healthy children9. 
 
Infants who experience transient wheeze during early life, were shown to 
have significantly lower lung function than children who had no wheezing 
episodes during the first year of life10, 11. Low lung function was evident 
shortly after birth, before any lower respiratory tract illness had occurred7. 
However transient wheezers were as unlikely as children who did not 
experience preschool wheeze, to experience future wheeze 10. Morgan et al 
concluded that both lung function and events such as LRTI and wheeze 
occurring in preschool years, determine the expression of asthma and level 
of lung function levels in childhood and adolescence10.  
 
Contrastingly, using results from the reputable Tucson Study, Martinez et al 
found that wheezing in the first three years of life did not affect the child 
later in life12.  They demonstrated that 60% of children who experienced 
wheeze before the age of three had stopped by the age of six despite a 
third of the children studied, experiencing wheeze11. Findings also 
suggested that most infants who wheeze have transient conditions 
associated with diminished airway function and experience no increased 
risk of asthma or allergies later in life.   
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A study by Brooke et al. found that while 6.7% of preschool children had 
started to wheeze, a significant proportion of those children (37.9%) 
continued to wheeze into their early school years13. The study also found 
37% of children reported a recurrent cough and the proportion of these who 
began to wheeze was 7.2%13. In a study by Linehan (2005) however, the 
prevalence of wheeze and night time cough was shown to decrease over 
the period of the study from 35.4% (1993) to 29.1%(1995) and 40.2%(1999) 
to 30.8%(2001) respectively14. There were no substantial changes in the 
prevalence of hay fever, eczema, or family history of asthma14. The 
decreases in the prevalence of respiratory symptoms observed in this study 
may represent either a true decrease in symptoms, an improvement in 
treatment, or may be a reflection of changes in the prevalence of conditions 
other than asthma that cause symptoms in young children14.  
 
Recognised predictors of wheeze in the first year of life include maternal 
smoking during pregnancy, low birth weight, prematurity, and lower 
respiratory infections such as bronchiolitis or pneumonia14, 15. 
Socioeconomic status and race/ethnicity are also predictors of early 
childhood wheeze, but these may simply indicate poorly defined 
environmental exposures15. 
 
Asthma is the most common disease in childhood, affecting 10-15% of 
school age children in the UK13. Symptoms often start in early childhood but 
some preschool children will outgrow these symptoms so it is difficult to 
predict which children will develop asthma in later life3, 13. Frank et al 
identified exercise induced wheeze and a history of atopic disorders as 
predictors of the development of persistent respiratory symptoms in later 
childhood3. Although these factors are certainly a marker of asthma they do 
not predict a future diagnosis3. Results did however, support the findings of 
previous longitudinal surveys that reported atopy as a prognostic factor in 
the development of persistent respiratory symptoms3.  
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Frank et al concluded that using baseline exercise induced wheeze and a 
history of atopic disorders, it is possible to estimate a likelihood of future 
asthma in children with preschool wheeze3. The absence of a baseline 
exercise induced wheeze, in addition to atopic disorders reduces the 
chances of the child developing asthma by a factor of five3. These are 
important findings for both clinicians and parents particularly when planning 
future management3. 
 
Adult methods for measuring respiratory function are difficult to use on 
young children, as a result, most of the physiological data natural history 
concerning wheeze in children is derived from children 6 years old or over13. 
Studies concluded that symptoms and respiratory function in mid-childhood 
are important when determining future outcomes13. The majority of work 
with regards to the respiratory symptoms of preschool children has been 
focused on the hospital-based populations rather than population-based 
samples13. The Manchester Asthma and Allergy Study (MAAS) found that at 
three years of age, interaction between maternal asthma and child's atopy 
was independently related to both cough and wheeze16. The study’s results 
showed that lung function was related to symptom components 
independent of any interaction between child's atopy and maternal asthma, 
raising questions regarding potential underlying pathophysiological 
mechanisms9. However, by the age of five years the children’s symptoms 
were not related to the child’s atopic status9. 
 
Pulmonary function tests enable health professionals to distinguish between 
healthy children and those with acute wheezing disorders17. They are 
however, unable to distinguish between wheeze phenotypes17.  Lung 
function is assessed primarily by clinical parameters, such as history and 
symptom evaluation and functionally using spirometry17. Lung function tests 
include spirometry, bronchial challenge and peak flow13. As these methods 
are effort dependent, they are unreliable in children under the age of six13.  
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Results from a small Norwegian study suggest that spirometry using an 
animation program may be feasible in children aged 3–6 years, but it is time 
consuming and requires significant resources as children must be trained 
individually18. The study demonstrates a steady improvement in lung 
function levels with age, in addition to an improvement in the acceptability 
and reproducibility of lung function tests18. 
 
Spirometric measures, such as peak expiratory flow and forced expiratory 
volume, also have apparent limitations when monitoring disease activity17. 
These problems can be avoided by using non-invasive measures that 
require minimal cooperation from the child such as a history or symptom 
evaluation using parental completed questionnaires13. Subsequently, 
preschool respiratory symptom questionnaires are an invaluable tool for 
exploring respiratory symptoms in a population in which object measures of 
lung function are difficult13.  
 
1.2   Current Respiratory Symptom Questionnaires 
Respiratory symptom questionnaires are invaluable tools in the exploration 
of occupational and respiratory health problems and associated risk factors, 
particularly in epidemiological studies19. Paediatric respiratory 
questionnaires for parental completion have demonstrated good 
repeatability but these questionnaires may not be appropriate for the 
younger preschool population9, 20, 21.  Features commonly explored include 
wheezing, cough and breathlessness frequency9, 20, 22. Questionnaire 
responses have also been compared with clinical diagnoses and are a 
promising tool for recognizing respiratory conditions such as asthma23. The 
exposure, topics of interest or age group of the population determine 
respiratory symptom questionnaires used. Some are designed to predict 
respiratory diseases, monitor chronic conditions, or used as quality of life 
measures24-26.  Many are validated for specific populations or specific 
diseases such as Chronic Obstructive Pulmonary Disease (COPD) or 
Asthma and some may be modified depending upon the outcome or 
exposure of interest27-30. 
 15 
A literature search was conducted using MEDLINE®. Keywords searched 
include ‘respiratory’ ‘symptom’ and ‘questionnaire’. The results were limited 
to studies published between the dates of 1991 and 2012. In total 775 
articles were identified and reduced to 69 after reviewing titles and abstracts 
to determine relevance. The 69 articles related to 36 different respiratory 
symptom questionnaires for both children and adults and allowed 
identification of the most commonly used questionnaires in respiratory 
research. Questionnaires were recorded in two tables separating adult 
questionnaires from paediatric questionnaires. Through reviewing literature, 
a final 37 adult and 14 paediatric respiratory questionnaires were identified 
(see appendix 1, tables 8.2 and 8.3).  
 
1.2.1 Adult Questionnaires 
 Adult respiratory symptom questionnaires primarily focus on monitoring 
chronic conditions or assessing health-related quality of life31, 32. They are 
invaluable tools for assessing respiratory epidemiology particularly within 
the community and occupational groups. Questionnaires commonly used in 
adults include the St George Respiratory Questionnaire (SQRQ)31, the 
American Thoracic Society Standardized Respiratory Questionnaire 
(ATSq)33, the Global Allergy and Asthma European Network Questionnaire 
(GA2LENq)34 and the Medical Research Council (MRCq) respiratory 
symptom questionnaire. The most commonly used questionnaires in the 
studies identified by the literature search are the SQRQ, modified versions 
of the ATSq and the MRCq 35. Many studies have edited existing 
questionnaires to include additional questions on smoking, occupational 
hazard and various other exposure or occupational respiratory hazards36.   
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One of the first questionnaires widely used in adult epidemiological 
research is the British MRCq37 . Either in it’s original format or as slightly 
modified version, it is probably the most widely used respiratory symptom 
questionnaire35. Developed as a tool to study respiratory epidemiology in 
communities and occupational groups, by researchers at the Medical 
Research Council, UK, it has been in wide use for over 50 years35. The 
wheeze, cough, and chest illness questions however, lack appropriate 
independent criteria and have not been specifically validated35. 
Reproducibility is achieved by having the questions asked by an observer 
who had previously used the training manual and cassette35. However, a 
version for self-administration is also available35.  
  
The St George’s Respiratory Questionnaire is designed to measure and 
quantify health status in adults with asthma and chronic airflow limitation31. 
It is also valid for use in bronchiectasis patients38. This questionnaire, 
designed for self-completion, consists of 50 items and 76 weighted 
responses that are divided into three components: symptoms, activity, and 
impacts39. It addresses the affect of respiratory symptoms upon patient but 
not upon the family and may also be used to assess health related quality of 
life (HRQL)40. 
 
The Wisconsin Upper Respiratory Symptom Survey (WURSS 44) is an 
illness specific quality of life instrument for measuring the negative effects of 
the common cold in adults41. It includes questions on whether the person’s 
cold has affected their daily activities, work inside and outside their home, 
their interaction with others and their personal life41. This questionnaire 
faces numerous limitations including those of self-assessment, 
understanding and response among different individuals and the difficulty 
interpreting scales not tied to universally understood reference standards41. 
However this tool has been validated to some extent and since has been 
used in numerous studies and clinical trails42-44. Additional cold 
questionnaires include the Jackson Cold Scale45. 
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The Living with Asthma Questionnaire is an additional illness specific quality 
of life measure, designed for asthmatic adults32. It explores the impact 
asthma has upon the person completing the questionnaire, however it does 
not assess the impact of the patient’s illness upon their immediate family32. 
Additional asthma specific questionnaires include the Asthma Quality of Life 
Questionnaire46, the Integrated Therapeutics Group Asthma Short Form47, 
the Asthma Control Questionnaire48 and the Tasmanian Asthma Survey 
Questionnaire49. Additional asthma and allergy questionnaires include the 
questionnaire used to investigate the occurrence of allergies, asthma and 
other lung diseases in Hordaland50, the New Finnish Respiratory 
Questionnaire51, the Tuohilampi Questionnaire52, the Global Allergy and 
Asthma European Network Questionnaire34, and the Respiratory and 
Allergy Focused questionnaire53. 
 
Illness specific measures of chronic respiratory symptoms have been 
developed for conditions such as COPD28, 54, pneumoconiosis55, cystic 
fibrosis56, tuberculosis57, chronic bronchitis58 and emphysema59. These are 
particularly useful tools as the have been validated to monitor these 
conditions in a non-invasive manner. Quality of life measures provide a 
valuable insight into the impact of these conditions upon the patient. 
  
A number of adult respiratory questionnaires have been developed to 
explore the relationship between smoking, occupational health hazards or 
climate conditions. Occupational and environmental questionnaires include 
the Orebro Indoor Climate Questionnaire60, the Environmental Symptom 
Questionnaire61, the Adult questionnaire used in the Arizona Tucson 
Epidemiologic Study of Obstructive Lung Diseases62 and the Questionnaire 
of the European Community for Coal and Steel on respiratory symptoms63. 
Questionnaires that explore the effect of smoking include the questionnaire 
used in the Cooperative European Anti-Smoking Evaluation 
Questionnaire64, and the Cough Quality of Life Questionnaire65. 
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1.2.2 Paediatric Questionnaires 
The most commonly used questionnaires available specifically for children 
include the International Study of Asthma and Allergies in Children (ISAAC) 
questionnaire for ages 6 years to 13 years66 and the Test for Respiratory 
and Asthma Control in Kids (TRACK)67. Both questionnaires have been 
validated by numerous studies and have been shown to effectively measure 
respiratory symptoms in children67, 68.  
 
Although the ISAAC questionnaire is widely used it has not been validated 
in the preschool population66. Numerous questionnaires exist that are 
designed to make tentative diagnosis, monitor chronic respiratory diseases 
and also recognise severity of acute respiratory conditions47, 69. In a 
population where parental observation is essential due to the limitations of 
paediatric histories, these questionnaires are invaluable47. However, 
parental recall is a limiting factor to consider when interpreting these 
questionnaires for younger children14. In order to combat this many 
paediatric questionnaires, particularly in the older age group have been 
designed to be completed by the child68. Respiratory questionnaires are 
particularly valuable in the paediatric population as there is a lack of 
objective measures of pulmonary function and symptom similarity in 
common childhood illnesses66. 
 
TRACK has been shown to be a valid, caregiver-completed questionnaire 
that assesses respiratory control in preschool children with symptoms of 
asthma67. During the development of this tool, control status was correctly 
classified in as many as 81% and 78% of cases67. Studies advertise 
TRACK as a valuable aid to monitor young children with symptoms 
consistent with asthma, particularly in a population where this is difficult to 
assess via other methods67. 
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The ATS – DLD-78-C version of the Children’s Questionnaire has been 
tentatively recommended as a standard questionnaire for studies of children 
ages below 13 years in epidemiological studies by authors of 
‘recommended respiratory disease questionnaires for use with and adults 
and children in epidemiological research’70. The committee that 
recommended this questionnaire believe that considerable further field-
testing of the questionnaire is needed which could lead to modification of 
the questionnaire70. This questionnaire is designed for use in the under 13-
age group and may be self administered or interviewer administered. 
Authors of this questionnaire noted that wheezing; independent of diagnosis 
of asthma appears to be an important predictor of poorer pulmonary 
function70.  
 
The Paediatric Asthma Quality of Life contains 23 items that children with 
asthma identified as troublesome in their daily lives71. It aims to examine the 
burden of illness experienced by children with asthma71. This questionnaire 
is divided into three domains; activity limitation, symptoms and emotional 
function71. A study assessing measurement properties showed that the tool 
was able to detect change in patients who improved and deteriorated, was 
able to distinguish such patients from those who remained stable and 
showed a high index of responsiveness71.  The Integrated Therapeutics 
Group Child Asthma Short Form (ITG-CASF), originally developed by 
Usherwood et al, is an additional parental completed questionnaire 
designed to measure symptoms and disability in asthmatics aged 5-14 
years72. It was developed by experienced general practitioners with 
involvement from mothers and asthmatic children72. 
 
The Cystic Fibrosis Questionnaire is a disease specific instrument that 
measures health related quality of life in patients with Cystic Fibrosis56. Two 
validated versions exists, one for the adolescent and adult population (aged 
> or =14 years)73 and one for the paediatric population aged 8 to 13 years56. 
The paediatric CFQ Child P is designed for child or parent completion and 
enables the assessment of CF and treatment impact on the patient’s Quality 
of Life (QoL) and health status56. 
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1.2.3 Studying Preschool Respiratory Symptoms 
Few targeted respiratory questionnaires exist for the preschool population. 
Many are designed from existing questionnaires for children that may not be 
suitable for the preschool age group where symptoms may differ due to 
changing development74. The limitation of speech with severe wheeze and 
exercise-induced symptoms cannot be assessed in infants unable to talk 
and run so standard questionnaires for school children cannot automatically 
applied to infants or very young children74. 
 
Luyt et al (1994) designed their own questionnaire for use in one to five 
year olds. Questions focused on wheezing and wheeze attacks with some 
emphasis on running induced wheezing20. Their questionnaire was 
designed because there was no suitable or well-validated questionnaire 
identified for this age group20. Questions were taken from previously 
validated questionnaires where possible75. The questionnaire may be 
divided into 3 sections with a total of 51 questions20. Sections dealt with:(1) 
The nature of respiratory history and symptoms wheeze, cough, and doctor 
diagnosed asthma (2) putative environmental factors, and (3) family’s social 
status and history of atopy20. All questions seemed to have face validity, 
and informal tests of construct validity showed no serious inconsistency 
between the results of related questions20. The questionnaire by Luyt et al is 
able to define the severity of wheeze, and number of attacks of wheeze in 
12 months, but none of the questions examine the impact of the wheeze 
attacks on the child and the family75. 
 
The Boston Prospective Birth Cohort Study administered a questionnaire 
regarding home characteristics, home environmental exposures (including 
smoking) and demographic and socioeconomic characteristics of the 
family15. Trained research assistants were needed to administer this 
questionnaire during home visits15. This birth cohort only recruited mothers 
who answered yes to any of the following questions: (1) Have you ever had 
a doctor's diagnosis of asthma, hay fever, or allergies.  
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(2) Has the biological father of your child ever had a doctor's diagnosis of 
asthma, hay fever, or allergies15. Authors noted that this method of 
assessing preschool respiratory symptoms has not be validated15. 
 
Strippoli et al also designed their own postal questionnaire for one-year-old 
children for use in cross-sectional and large population-based longitudinal 
studies and future community based studies74. This is a short, four-page 
questionnaire that could be posted to families with young children, for self-
administration to parents74. This questionnaire was assessed for test–retest 
repeatability, a measure of the consistency of the performance of a 
questionnaire when used under similar circumstances74. Repeatability was 
shown to be excellent for sections on family history and environmental 
exposures, good for questions on wheeze, asthma, treatment and 
healthcare utilisation over the past 12 months, and moderate for upper 
respiratory symptoms and cough74. Although this questionnaire 
demonstrated good repeatability this does not necessarily mean it has good 
validity74.  
 
The Wythenshawe Community Asthma Project (1993) also designed a 
questionnaire for preschool children, based upon the International Study of 
Asthma and Allergies in Childhood (ISAAC) study questionnaire 76. This 
was a community study based at the Wythenshawe GP unit. Because the 
ISAAC questionnaire had not been validated as a tool for identifying asthma 
in one to four year olds, the study concentrated on the identification of 
respiratory symptoms that are likely to be markers of disease76. Follow-up 
response rates for this postal questionnaire were high at 72.8%, 70.6%, 
65.0%, and 60.7% (1993, 1995, 1999, and 2001) respectively, but had 
some attrition over time (overall difference = -12.1%, 95% CI for the 
difference -8.0% to -16.2%)14.  
 
The Manchester Asthma and Allergy Study (1995) is an unselected, 
hospital population-based birth cohort that used a validated respiratory 
questionnaires administered by an interviewer77. Questions were derived 
from the ATSq for children aged three78.  
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Additional questions were included from the ISAAC study for children aged 
five78. This study sought to investigate the relationship between genetic 
predisposition and environmental exposures in the development of atopy, 
asthma and other allergic diseases78. 
 
Powell (2002) et al designed and developed the Liverpool Respiratory 
Symptom Questionnaire (LRSQ)79. It a tool that aims to explore the 
prevalence and natural history of respiratory symptoms in infants and 
preschool children79. It may be used as a follow up tool for use in neonatal 
studies where the outcome at two to three years of age is of interest79. A 
unique feature of this tool is that, unlike many other respiratory 
questionnaires, it explores the impact of wheeze and other respiratory 
symptoms upon the child and their family79.  
 
1.3 The LRSQ and Supporting Evidence 
Numerous adult questionnaires explore the impact of respiratory symptoms 
upon the patient and their lives32, 38. However, apart from the LRSQ no 
preschool questionnaire for parental completion explores the impact of 
these respiratory symptoms on the children and their parents. There are 
currently very few respiratory questionnaires validated specifically for the 
preschool age groups14. A tool for parental completion, this standardised 
questionnaire has been developed over the course of the last decade using 
standard questionnaires already in use79. Six respiratory paediatricians 
provided their expertise to finalise the content of this questionnaire79. This 
tool explores the prevalence and natural history of respiratory symptoms in 
infants and preschool children and may be used as a follow up tool for use 
in neonatal studies where the outcome at two to three years of age is of 
interest79.   
 
Furthermore, the questionnaire has shown potential as a valuable tool for 
assessing a three months snapshot of respiratory symptoms in preschool 
children and demonstrates potential as a tool for assessing and monitoring 
respiratory symptoms in preschool children with Cystic Fibrosis (CF)80.   
 23 
A key feature of this tool is that it allows researchers to explore the burden 
of respiratory symptoms and respiratory disease within the community79. 
This is done by not only assessing the effect of respiratory symptoms upon 
the child but also the effect upon their family. Despite covering an extensive 
number of symptoms the LRSQ maintains acceptability79, 80.  
 
Parents completing the LRSQ only report respiratory symptoms their child 
experienced over the preceding three months79. Authors have intentionally 
phrased questions so as not to include technical terms, leading questions, 
double negatives and use of words open to interpretation79. Symptoms 
reported are broken down into nine domains. Each domain contains 
between three to five items scored on a five point Likert Scale from “not at 
all” (score 0) to “every day” (score 4)79.  The initial five domains cover 
respiratory symptoms over five periods that include daytime, night time, 
during colds, between colds and during activity. These five domains 
individually explore respiratory symptoms such as wheeze, cough, rattly 
chest and dyspnoea79. The sixth domain focuses on additional symptoms 
the child experiences, this includes noisy breathing not from chest, 
tachypnoea and noisy breathing from the back of the throat79.  
 
A unique feature of this questionnaire is that it explores the impact of 
wheeze attacks and other respiratory symptoms on the child and their 
family in the final two domains79. These domains include questions about 
the child’s feeding/eating, sleep and activity in addition to parent’s sleep, 
activities and adjustments to family life79. An ninth domain was included in 
the initial development of the questionnaire79. This domain asks for details 
regarding medication, GP/clinic visits, hospital admissions and diagnostic 
“labels” given79 .  It aims to gather facts about treatment and interactions 
with health care services, the exclusion of this section does not affect the 
validity of the symptom component of the questionnaire.  
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Table 1.1 Summary of the domains of the Liverpool Respiratory Symptom 
Questionnaire 
Domain Respiratory Symptoms (last three months only) Questions 
1 Daytime symptoms 
2 Night-time symptoms 
3 No of colds, Symptoms during a cold 
4 Intermittent symptoms (between colds) 
5 During Activity 
Wheezing, Cough,                    
Rattly chest, Dyspnoea 
6 Other 
Noisy breathing not from chest, 
tachypnoea, noisy breathing from 
back of throat. 
7 Effect on child Feeding, waking, reducing activity, caused tiredness 
8 Effect on Family 
Limited activities, adjustment to 
family life, disturbed sleep and 
worry. 
9 Other details Treatment for respiratory symptoms and visits to the GP or hospital 
 
 
The practicality, response rates, reliability (test–retest reliability and internal 
consistency) and validity (face and content validity and criterion validity) of 
this valuable tool have been assessed in two previous studies79, 80. Powell 
et al used a small cohort of 144 infants for initial exploration of the 
questionnaire but justify this as a reasonable number as previous study’s 
developing questionnaires have used similar figures79 . The majority of 
questions were shown to have moderate to good short-term reliability with a 
weighted kappa score greater than 0.479. However the question on “noisy 
breathing from the back of the throat” indicated only fair agreement with a 
kappa score of 0.39 so, after assessing reliability, authors recommended 
that it should be removed from any future revision of the questionnaire79. 
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Results by Powell et al on internal consistency of the questionnaire, showed 
that the question on snoring accounted for 3.7% of the variance; questions 
17, 18, and 19, about fast breathing and noises coming from the throat, 
accounted for 4% of the variance and were subsequently removed prior to 
further analysis79. The four initial domains and internal consistency scores 
having excellent internal consistency79. Subsequently, each domain has 
items that are closely related and have good within-scale and between-item 
correlations79. Response rates were 64% initially, with repeat response 
rates of 56%, demonstrating satisfactory response rates when administered 
to a cohort of postnatally recruited subjects. Readability was not examined 
in detail so may affect response rates79. 
 
Authors did not fully assess validity79. Criterion validity was identified as 
being difficult to assess, as there was no objective gold standard measure 
to compare with79. Respiratory physicians based diagnosis of asthma 
(RPBDA) was however coarsely used to assess this in an outpatient’s 
cohort79. All eight of the scales in the questionnaire were shown to 
differentiate a child with a RPBDA from a well child79.  All scores had 
acceptable sensitivity (between 88.9% and 96.7%)79. However, it has been 
suggested by Powell et al that a more detailed examination of the 
questionnaire with respect to criterion validity will require larger numbers of 
infants, with different phenotypes of wheeze compared against a different 
gold standard79. This initial study shows the questionnaire has strong 
construct validity and internal consistency with the eight concept domains 
used79. Resulting in a practical, acceptable respiratory symptom 
questionnaire that is easily completed, with good response rates and good 
repeatability79.   
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A cross-sectional study by Trinick et al, who used the questionnaire to 
explore respiratory symptoms in young children with Cystic Fibrosis80. This 
study aimed to assess if the LRSQ could distinguish between well children 
and children with stable CF in the preschool age group. In addition, Trinick 
examined the possibility of distinguish between ‘well’ and ‘unwell’ children 
with CF80. Patients were recruited during routine clinic appointments whilst 
healthy controls were recruited from local nurseries and schools or were 
children of members of staff or friends of patients admitted to Alder Hey 
Children’s Hospital80. Due to this method of selection the control population 
recruited may not be an accurate representation of the cohort of interest80. 
This study also recorded CF children’s Northern chest X-Ray scores, 
Shwachman score, spirometry results, Pseudomonas carriage, antibiotic 
usage and school attendance over the last 3 months80. 
 
Trinick et al sought to further validate the questionnaire’s external and 
internal validity80. Internal consistency was assessing using Cronbach’s 
coefficients80. In six out of eight domains scores ranged between 0.76–0.89, 
demonstrating acceptable to good internal consistency80. Despite the ‘night-
time symptoms’’ domain having a coefficient of 0.64, if the question 
regarding snoring was removed this improved to 0.7180. The ‘‘cold 
symptoms’’ domain had a coefficient of 0.6680. Trinick et al were able to 
show that internal consistency was acceptable-to-good across all domains, 
demonstrating good internal validity while maintaining acceptability80.  This 
study’s results suggests that the LRSQ is a sensitive tool for detecting 
respiratory disease in the pre-school and school-age CF population80.  
 
 
 
 
 
 
 
 
 27 
A small, unpublished cross-sectional study (2012) was also conducted 
using the Liverpool cohort81. This study aimed to assess the respiratory 
symptoms in infants four to nine years following exposure to Human 
Respiratory Syncytial Virus (hRSV) bronchiolitis using the LRSQ81. It also 
aimed to assess the validity of the questionnaire for use in the preschool 
population81. This study again demonstrated that the LRSQ has good 
internal validity using Cronchbach’s coefficient (8/9 domains ranged 
between 0.92-0.94)81. In addition, questionnaire design issued were 
identified providing a platform for improvements that may help with data 
collection and improve the clarity of the questionnaire81. These include 
reformatting the ninth domain with options included for open-ended 
questions such as an asthma diagnosis, in addition providing the child’s 
name in question to avoid confusion. The study demonstrated that 
statistically significant and clinically meaningful results can be obtained 
even from a small cohort of 40 patients81.  
 
A particular strength of this small, unpublished study is that it also explored 
the impact of the child’s respiratory symptoms on the child and their family 
using the LRSQ81. Results for these domains were significantly different 
between controls and patient (mean scores ranged from 0.75 to 2.14 
respectively, p<0.001). The study demonstrated that respiratory syncytial 
virus infection in infancy not only  hasa profound effect upon respiratory 
symptoms in later childhood but also impacts children’s families81. This 
study also acknowledged that the LRSQ might have a use as a measure of 
longer-term respiratory status either in an annual review assessment or for 
longer, follow-up studies81. However, this has yet to be assessed in a larger 
longitudinal, epidemiological study.  
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1.4 Birth Cohort Studies 
1.4.1 What are they? 
Birth cohort studies involve multiple surveys of large numbers of individuals 
sharing similar characteristics from birth, throughout their lives82. 
Information regarding education, employment, family circumstances, 
parenting, physical and mental health, and social attitudes is collected and 
collated82. Of all the methods used for epidemiology research, the long-term 
cohort is particularly important83. It is the best method for identifying the 
incidence and natural history of a disease82. These longitudinal studies can 
be used to examine multiple outcomes after a single exposure are able to 
show how demographic and exposures such as health, wealth, education, 
family and employment are interwoven for individuals fluctuate, affecting 
single or multiple outcomes or achievements in later life83.  
 
The potential of these studies as a valuable research tool is clear, 
particularly within epidemiology83. Although randomised controlled trials are 
usually regarded as the gold standard for tackling research questions, there 
are times when they are either impossible or simply unethical to use e.g. 
when testing the effects of harmful or dangerous exposures e.g. tobacco 
smoke83. Following people for several years, particularly a lifetime, provides 
a chance to explore their development, health and ageing in relation to 
changes in their personal circumstances or the wider economic and social 
environment83. While simple in principle, this is not easy in practice. Large 
cohort studies need sizeable populations in order to yield significant 
results83. They take considerable time and absorb a vast amount of 
resources83. 
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1.4.2 Critical Appraisal of Birth Cohort Study Design 
 
In order to evaluate the casual mechanisms of respiratory disease and 
describe the respiratory symptoms of preschool children, an observational 
analytical study was deemed necessary. An observational analytical study 
enables a description of respiratory symptoms experienced by the Liverpool 
preschool population by observing respiratory symptoms using answers 
provided from the questionnaire. It also enables researchers to quantify any 
potential relationships between factors such as respiratory symptoms and 
an exposure.  
 
Observational study designs include case-series, cross-sectional and cohort 
studies. Case series studies describe a group of subjects with a similar 
diagnosis or feature identified at the start of the study, this method is unable 
to study cause and effect relationships and is not suitable for the LRBCS. 
Cross-sectional cohort studies are able to indentify associations between 
variables but they are unable to establish casual sequences as they do not 
follow subjects longitudinally over time, but instead take ‘snapshots’ at 
specific time intervals.  
 
Despite the cross-sectional study being a cheaper alternative, a cohort 
study is the most appropriate for the LRBCS as it enables the description of 
respiratory symptoms over time and the identification of associations 
between exposures and the outcome measures. Prospectively cohort 
studies are also able to establish casual sequences and the incidence of 
disease. Additional strengths are that several outcomes may be studied for 
each exposure, such as the different domains of the questionnaire. 
However cohort studies are notable expensive and time consuming and 
carry a high risk of attrition so this must be taken into account in the study 
design and during analysis. 
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1.4.3 National British Birth Cohort Studies 
There are four world-renowned, key British longitudinal studies that are all 
on-going. As valuable contributors to epidemiological research, they have 
provided a wealth of data regarding British health and social issues during 
maternal, childhood, adulthood and the older years and continue to do so. 
 
1. MRC National Survey of Health & Development (NSHD) (1946)84  
Not only the oldest of the British birth cohort studies, the NSHD is the most 
unique as data has been collected from participants from birth to the age of 
6584. All mothers who had a baby between the third and ninth of March, 
1946 in England, Scotland or Wales were interviewed by health visitors, 
eight weeks after birth84. From an initial maternity survey of 13,687 of all 
births recorded, a socially stratified sample of 5,362 singleton babies born 
only to married parents were selected for follow up84. The study initially 
aimed to address health and social policy questions which were: “why the 
national fertility rate had been falling consistently since the middle of the 
19th century”, “what was the national distribution and use of obstetric and 
midwifery services and how far do they prevent premature and infant death 
and promote the health of mothers and infants”84. A total of 22 surveys have 
been conducted since recruitment from participants who are now in their 
mid sixties84. Numerous studies have been conducted using the data, with 
many on going that relate to aging research85-88. 
 
Childhood illnesses, poor social circumstance and atmospheric pollution 
have been shown to increase the risk of lower respiratory problems in 
adulthood89. In addition, smoking was shown to independently exacerbated 
these early life risks89. The risk of respiratory disease at the age of 2 years 
was associated with overcrowded and poor home circumstances and those 
who suffered such respiratory illness in childhood had a higher risk of 
developing chest disease as adults84, 89. 
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Strengths of this study include the large sample size and intensive 
phenotyping84. An additional strength is that data collection was performed 
during home visits, generally by the same research nurse team if the study 
member could not attend the clinic84. Study authors claim this will help to 
maintain the representativeness of the NSHD study sample against the 
social and health bias associated with attending the clinic84. One general 
benefit of longitudinal studies is that bias in the remaining sample can be 
identified and taken into account before generalizing to the UK population of 
the same age84. The duty of care protocols involved a survey doctor and 
ensured participants were appropriately referred to their GP if needed84. 
This programme, developed specifically for an older population, reassured 
participants, facilitated their retention in the study and ensured appropriate 
clinical follow-up where necessary84. 
 
Limitations included a one-week recruitment period, which is likely result in an 
inaccurate representation of the population, particularly with regards to ethnicity 
and social demographics. In addition, only infants born to married parents were 
recruited which adds to the inaccurate representation of the population. 
Additional limitations include a long period of data collection, maintaining staff 
skills, dealing with staff turnover, servicing and technical updates of equipment, 
keeping morale high and costs contained84. Study length was determined by 
funding requirements. In order to undertake a comprehensive health 
assessment on a scattered geographical sample the team were required to set 
up six data collection centres which presented numerous opportunities for 
error84. 
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2. National Child Development Study (NCDS),195890 
This study began as a study of perinatal mortality but has evolved into a 
continuing birth cohort study90. The findings contributed to an improvement 
in maternity services in Britain, thus reducing perinatal mortality, and 
particularly the rate of stillbirths90. The study aimed to recruited all babies 
born in England, Scotland and Wales during one week in March 195890. 
Almost 17,500 babies were recruited, but it was noted that this cohort did 
not match the ethnic diversity of today’s population90. Key findings and 
publications from this study were primarily regarding social and health 
inequalities90. One important finding was that reductions in birth weight were 
linked to maternal smoking, particularly in the second and third trimester91. 
Cigarette smoking during pregnancy was shown to increased the late foetal 
and neonatal mortality rate by 28% and reduced birth weight by 170g. 
These results were independent of factors such as maternal age, weight 
and height and socioeconomic position (determined by the father)91. Higher 
rates of spontaneous abortion were reported amongst smokers91. Studies of 
wheezing symptoms and asthma showed that of children with symptoms 
before the age of 7, 50% had attacks during the previous year and 35% had 
complete remission by early adulthood92. As many as 5% of children had 
persisted symptoms whilst the remainder experienced intermittent 
symptoms90, 92. Incidence of asthma and atopy were strongly influenced by 
atopy and smoking92. Participants with a history of pneumonia in early 
childhood had lowered FEV1 and FVC levels at 34-35 years that was not 
reversed by salbutamol90, 93. The study provided one of the first data sets 
that allowed the study of obesity90. One study concluded that children of 
obese and overweight parents have an increased risk of obesity thus 
providing a platform for future research94. The large cohort used in the 
NCDS provides a wealth of data in addition to adding weight to the data79. 
However similar to the NSHD, participants were recruited over a period of 
one week90. Recruitment over such a short period may not provide an 
accurate representation of the population with regards to ethnicity and 
demographics. It also does not account for seasonal variance can occur 
with some diseases90. 
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3. 1970 British Cohort Study (BCS70)95 
This is an on-going, longitudinal study that was originally named the British 
Births Survey. All babies born between the 5th and 11th of April 1970 in 
England, Scotland, Wales and Northern Ireland were recruited95. Since the 
initial birth survey, there have been seven full data collections of the 17,000 
person cohort in order to monitor participant’s physical, educational, social 
and economic development95. Data was collected using a questionnaire 
completed by the midwife present at birth and also extracted from clinical 
records95. During childhood, cohort members were traced through schools 
and immigrants born in the reference week were also recruited95. The study 
aimed to compare its results with those of the NCDS (1958)95. Like the 
NCDS the focus of the BCS70 was on the medical management of 
pregnancy and birth95.  
 
A number of studies using the data from this cohort focused on maternal 
smoking during pregnancy95-97. Maternal cigarette smoking was found to be 
significantly associated with a decreased birth weight and these results 
reflected those from the NCDS95. Low birth weight, independent of maternal 
smoking, was identified as a risk factor for febrile convulsions and afebrile 
seizures in children up to the age of ten98. An increased risk of perinatal 
mortality of smokers offspring in the manual social class was also noted98. 
Maternal smoking was also found to increase the incidence of respiratory 
illnesses in children, including admission to hospital for lower respiratory 
tract diseases during the first five years of life99. Longer-term impacts of 
maternal smoking include an increase in offspring smoking at age 1695. 
Furthermore, an increase in psychological and somatic distress at age 2695. 
An overview of cross-cohort comparisons showed a reduction in adults 
smoking in their 30s particularly among women, but an increase in alcohol 
consumption and illegal drug use95. 
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Several studies exploring asthma risk factors have shown that childhood 
wheezing illness is not only related to maternal smoking and low birth 
weight but also to preterm birth, male sex, low maternal age and early 
introduction of bottle-feeding, particularly by the age of 5100. Most wheezing 
illness occurring in early childhood resolved by adolescence100. Although 
symptoms may have recurred at a later date, most childhood wheeze had a 
good prognosis100. Childhood wheezing may comprise of more than one 
disease, the majority occurring in response to viral infections, and the 
minority as a result of allergic asthma100. However, it was not possible to 
separate the effects of maternal smoking during pregnancy from the effects 
of passive smoking in infancy, because most mothers who smoked during 
pregnancy continued to smoke during the neonatal and infant period100. 
 Other studies specifically focused upon the impact of breast feeding on 
subsequent health outcomes such as eczema and hay fever, bronchitis, 
lower respiratory illness, and gastro-enteritis101. Associations between 
breast feeding and developmental outcomes for children were examined in 
addition to a link between socio-economic status and infant health101. Lack 
of funding at time inhibited development of strategies95. 
 
Strengths of BCS70 include a large cohort that provides an extensive array 
of data, a multi purpose design and extensive data coverage at seven time 
points95. The longitudinal design enabled the assessment of long-term 
correlates of health conditions and disease in childhood95. It also provides 
the opportunity to investigate which risk factors in childhood are the best 
predictors of adult health conditions95. Limitations are that recruitment took 
place during a single week, so the cohort may not accurately represent the 
general population in the 1970’s95. In addition the team report difficulties 
recruiting immigrants and that problems with funding inhibited the 
development of some strategies95. 
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4. Millennium Cohort Study (MCS), 2000102 
This study follows the lives of around 19,000 children born in the UK 
between 2000-2001 and is the most recent of Britain’s national longitudinal 
birth cohort studies102. It is also the first national birth cohort study for 30 
years and the fourth of Britain’s world-renowned longitudinal birth cohort 
studies102. It involves children born in England, Wales, Scotland and 
Northern Ireland over a 12-month period102. The sample of births was 
stratified to disproportionately over represent areas with high proportions of 
ethnic minorities and areas of high child poverty103. Five surveys of the 
cohort members have been conducted so far, the most recent took place in 
2012104. This is a government initiated study to mark the millennium and the 
objectives were laid down in the Centre for Longitudinal Studies’ proposal to 
the Economic and Social Research Council (ESRC) in March 2000102. It 
aimed to chart the initial conditions of social, economic and health 
advantages and disadvantages of children born at the beginning of the 21st 
century102. This would facilitate an understanding of the origins of social 
exclusion and to contribute to the development of a number of policies with 
regards to education, health, parenting and employment102. Families were 
interviewed when eligible babies were 9 months old, to establish conditions 
from which they set out in life102. The sample of births in this cohort were 
taken over a period of a year with babies identified from electoral wards102. 
 
Results remonstrated that breastfeeding, particularly when exclusive and 
prolonged, protects against factors that cause hospitalisation, subsequently 
influencing morbidity in contemporary United Kingdom105. The study 
concluded that a population-level increase in exclusive, prolonged 
breastfeeding would considerably benefit public health105. Exclusive 
breastfeeding particularly protects against hospitalization for diarrhoea and 
lower respiratory tract infections105. Asthma, wheezing or whistling in the 
chest in the preceding 12 months were more common in children from 
disadvantaged communities in all four UK countries106. Asthma and 
wheezing was also significantly more common among children whose 
mothers had smoked in pregnancy106. 
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Children growing up in disadvantaged areas were more likely to experience 
disability and ill health107. These include problems with vision, hearing and 
longstanding conditions such as asthma, chronic infections and injuries107. 
In addition, children were also shown to be at an increased risk of being 
obese or overweight107. Studies looking at ethnicity and respiratory disease 
showed that Black Caribbean children were 70% more likely than their white 
peers to have had asthma by age three and 40% more likely to have 
wheezed in the last year107. Only half of this effect was explained by social 
and economic factors107. Contrastingly, Bangladeshi children were less 
likely to have ever experienced asthma or wheeze in the last year than 
white children107. 
 
Strengths of this cohort include a large sample size that authors claim is 
representative of contemporary UK, particularly as recruitment took place 
over one year102. However, despite a longer recruitment period, the sample 
was tightly clustered geographically. It was also disproportionately stratified 
to over-represent areas with high proportions of ethnic minorities in 
England, areas of high child poverty and the three smaller countries of the 
UK respectively102. However authors claim that this disproportionately 
stratified design ensures adequate representation of these populations102. 
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1.4.4 Regional British Birth Cohort Studies 
Numerous past and on-going regional Birth Cohort Studies exist and these 
have been summarised in table 8.1 in appendix 1. British regional birth 
cohort studies have been set up to explore numerous factors and aid 
strategy planning for improving health care not only for health authorities 
but for the benefit of the whole country.  
 
1.4.4.1 Leicester Respiratory Cohort (1990)108 
The Leicester Respiratory Cohort was established in 1990 and initially 
recruited a sample of 1,650 children born between 1985 and 1990108. A 
second cohort of 8,700 children born between 1993 and 1997 was recruited 
in 1998, this time using a stratified sampling design as the initial cohort was 
too small and did not include ethnic groups108. The purpose of this study 
was ‘to study the childhood epidemiology of wheezing disorders and other 
common respiratory problems such as chronic cough, chronic rhinitis and 
habitual snoring’108. Questions asked were derived from the ATS childhood 
questionnaire and an adapted validated preschool questionnaire by Clifford 
et al22. In the second round the edited questionnaire administered to 1 year 
olds also included questions from ISAAC108. Response rates to the 1992 
cohort were 86.2% to the initial survey but dropped to 57.3% in 2003108. 
Results showed that responses were better from participants of white 
ethnicity and a higher socioeconomic status but with a lower frequency of 
symptoms thus missing children from deprived areas108.  
 
Results from this cohort, like many other cohort studies have public health 
implications108. Studies showed that the prevalence of wheeze doubled in 
the eight years between the two cohort samples109. Studies described the 
natural history of wheeze in this particular cohort and found that less than 
half of children who wheezed during preschool years continued to do so at 
early school age, and displayed features of asthma13, 109. South Asian 
women who migrated to the UK at the age of five years or older were shown 
to have a lower risk of asthma than those born in the UK or who migrated 
before age five109. This strongly supports the hypothesis that early life 
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environmental factors influence the risk of adult asthma109. Traffic air 
pollutant was associated with chronic cough and increased incidence of 
wheeze and cough in young children, and was shown to be dose related 
and independent of potential confounders108, 109. As many as 19% of 
preschool children used inhalers but a relative under-treatment of severe 
wheeze was demonstrated, in contrast to an over treatment of mild episodic 
wheeze and chronic cough108, 109. 
 
1.4.4.2 Isle of Man Cohort (1991)110 
 
The Isle of Man Cohort was invited to join the European Longitudinal Study 
of Pregnancy and Childhood (ELSPAC), a longitudinal study of child health, 
growth and development110. It involved approximately 40,000 children in 
eight European centres, one being the Isle of Man and was designed and 
coordinated by the Department of Child Health at the University of Bristol 
and promoted by the World Health Organisation111. It aimed to collect 
information about each child’s background, birth and upbringing, to 
determine which factors are important in ensuring that each individual 
reached their maximum potential of health, growth and development110. 
Piloting this study revealed that a personal touch to recruitment was the 
most effective110. Using this method, an impressive recruitment rate of 97% 
was achieved using a research midwife108. 
 
The return rate for child focused questionnaires for parental completion at 
six months was 54.6%, these figures remained relatively stable before 
dropping to 29.8% at seven years108. Interestingly, response rates rose 
significantly to 79.8% at 15/16years when the children themselves 
completed questionnaires108. Results from the cohort were compared to 
those from the Avon study on mainland Britain112. Principal findings showed 
that the islands children have greater birth weights of >140g heavier than 
expected from their mainland counterparts108. This increase continued into 
childhood, resulting in a markedly increased body mass index (BMI) at the 
age of seven years108. A weakness of the study is that not all of the data 
has been analysed due to a lack of funding, despite having been collected 
and keyed108.  
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The study covers children born to all eligible mothers living on the island 
and includes similar, or identical questions to the ALSPAC and collects 
unique information about island population108. Two communities exist on the 
island, the native Manx population and those who migrated to the island108. 
Nevertheless, there is a high migration rate off the island and overall, this 
study includes a small cohort in comparison to other birth cohorts108.  
 
1.4.4.3  ALSPAC (1991)113 
 The Avon Longitudinal Study of Parents and Children (ALSPAC) was 
established to further an understanding of the genetic and environmental 
characteristics that influence the health and development of children and 
their parents114. Women resident within three health administrative districts 
in the South West of England, with an expected delivery date between April 
1991 and December 1992 were recruited114. The majority of women (82%), 
expected to deliver between these dates, were invited to enrol114. This 
amounted to 13,761 women in total who were followed up over the last 19 
to 22 years114. There were 68 data collection time points between birth and 
18 years of age. Data included, questionnaire results and samples for 
genetic analysis114. Routine antenatal and maternity health services 
promoted the study and distributed an ‘expression of interest’ card, the 
return of which enables mothers to request further information or to decline 
participation114. Response rates decreased over time, particularly when 
collecting responses from young adults114. 
 
 Findings have had a significant impact on developing and changing health 
and social policies regarding cot death, risks for allergy in children and fish 
consumption during pregnancy114-117 Many studies also explored the 
socioeconomic position in life99, 106. Genetic research has described the 
filaggrin gene on children susceptible to eczema and asthma118. In addition, 
this study described the FTO gene that is associated with increased 
adiposity and consequentially, predisposition to obesity119, 120.  
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Environmental studies exploring the antenatal incidence of asthma, 
demonstrated factors that influence its development to childhood asthma 
that included prenatal maternal anxiety, paracetamol use, exposure to 
cleaning products and excessive hygiene regimes121-124. Similar to other 
birth cohort studies, one of the main strengths of this study is its general 
population base and sample size114. Despite this it lacks the power to study 
rare exposures and outcomes113, 114. An over representation of the more 
affluent groups and under representation of the non-White minority ethnic 
groups compared with the national population has occurred due to the 
demographic profile of the cohort and subsequent differential attrition114. 
 
1.4.4.4 Born in Bradford (2007)125 
The Born in Bradford Cohort (2007-2011) was established to examine 
genetic, nutritional, environmental, behavioural, and social factors that 
impact health and development during childhood and subsequently adult 
life125. It was created in response to worryingly high rates of childhood 
morbidity and mortality in Bradford. In total, 11,396 mothers completed the 
initial questionnaire125. Sixty percent of babies born in Bradford are born 
into the poorest 20% of the population of England and Wales based on the 
governments Index of Deprivation125.  As a largely bi-ethnic cohort that 
included families of White British and Pakistani origin, this study was able to 
make comparisons between health and socioeconomic differences of 
mothers and babies from both ethnic groups125. Marked differences were 
seen between the birth weight of Pakistani origin and white British origin 
babies as the Pakistani babies were on average 200g lighter at birth126. One 
point to note is that researchers have demonstrated that embedding 
research in clinical practice with routine measurements taken by clinical 
staff, improves quality and expansion of the growth data collected125. This 
method promotes public health, data collection, the involvement of clinical 
staff and awareness of evidence based medicine125. 
 
 
 
 41 
Difficulties engaging with fathers and partners were reported at both 
hospital and community events125. Despite the study obtaining the backing 
of community leaders, only 20% of partners or fathers enrolled in the 
study125. This only highlight the lack of opportunities to approach men, 
particularly as many do not attend clinics with their partners or are not in the 
house during home visits125. However, once approached >90% fathers 
consented to take part125. This is a recognised gap evident in many birth 
cohort studies125. 
 
Recruitment at the end of the second trimester meant that early pregnancy 
exposures were not collected125. Language and literacy variation may lead 
to different exposures collected and differences in measurement error125. 
Key strengths of this study were the multidisciplinary background of 
researchers involved, in addition to close links with other national and 
international birth cohorts125.  Although the large bi-ethnic cohort is 
representative of the population of Bradford, it is not representative of the 
UK population due to unusually high levels of poverty and diversity125.  
 
1.4.5 National and International Birth Cohort Studies 
Studies that include a minimum of 1000 recruits have been summarised in 
appendix one, table 8.1. The Tucson Study62 and European Longitudinal 
Study of Pregnancy and Childhood (ELSPAC)127 are discussed further in 
the chapter. Additional national studies to note include the Danish National 
Birth Cohort128, the Norwegian Mother and Child Birth Cohort Study129 and 
the American Generation R Study130. 
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1.4.5.1 Tucson Children’s Respiratory Study (1980)131 
 
Set in Tucson, Arizona in the US, this reputable study followed 1,246 
children and their families from birth131. It began as a national, longitudinal 
birth cohort study that aimed to examine the relationships between a large 
number of potential risk factors for acute lower respiratory tract illnesses 
during the first three years of life, in addition to the development of chronic 
lung disorders, especially asthma, in later childhood and young adult life131. 
In 2003, 78% of original recruits were still being followed131. Strengths 
include the collection of extensive pre-LRI data and data regarding risk 
factors in addition to extensive microbiology, virology, and serology data131. 
Furthermore, this study benefits from a long follow-up period with a good 
retention rate from a large, predominantly outpatient population cohort131.  
 
One of the most important findings by the Tucson study is that events 
occurring early in life appear to be important determinants of subsequent 
asthma131. It was also found that 60% of children diagnosed with an LRI in 
early life reported no wheezing episodes by the age of six and later showed 
that the majority of these children remained asymptomatic by the age of 11 
and 16131. This supports the hypothesis that diminished lung function at 
birth could explain the link between LRI and deficits in Spirometric 
parameters later in life132. However, children who did wheeze during an LRI 
in early life and were still wheezing at age 6, did not fit this hypothesis132. 
Their levels of lung function were slightly lower after birth but were 
significantly reduced by the age of six132. Risk factors identified for wheeze 
were low levels of lung function before any LRI develops, maternal smoking 
during pregnancy and younger mothers under the age of 30133. Breast-
feeding of at least 1 month was associated with lower rates of wheezing 
LRIs during the first 4 months of life131, 134. 
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Furthermore, 60% of persistent wheezers were skin test positive to at least 
one aeroallergen by age six years, compared to less than 20% for non-
wheezers132. Results concerning IgE production suggest that in a proportion 
of persistent wheezers, activation of the immune system towards IgE 
production could have occurred as early as the first year of life131, 132. IgE in 
umbilical cord blood showed no relation to later asthma, whilst the presence 
of IgE near the end of the first year of life was associated with later 
persistent wheezing and asthma12, 131. 
 
1.4.5.2 ELSPAC (1991) 
The European Longitudinal Study of Pregnancy and Childhood (ELSPAC), 
initiated by the WHO office in Copenhagen in 1985, aims to identify factors 
influencing children’s health in European countries127. Currently a total of 11 
study centres are collecting data in six European countries127. Recruitment 
was limited to births over 18 months between 1991 and 1995, country 
dependent127. The primary research instruments are questionnaires for the 
child, their mother, father, siblings, teacher and a health status 
questionnaire127. The ELSPAC plans to collect data from at least one more 
phase and are supported to continue until the cohort are at least 21 years of 
age127. Hundreds of papers using original data have been published. An 
additional large-scale project is the Environmental Health Risks in European 
Birth Cohorts (ENRIECO) project (2009) that has been funded by the 
European Union135. This project aims coordinate birth cohort research in 
Europe in the area of environmental contaminant exposures135. 
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1.5 Conclusion 
Respiratory symptoms in preschool children are difficult to assess using 
objective measures. This problem can be avoided by using indirect 
measures of lung function such as parental completed respiratory symptom 
questionnaires. Numerous respiratory questionnaires have been validated 
for adult and paediatric populations, however few have been validated for 
the preschool populations. The LRSQ is the most appropriate questionnaire 
for studying preschool respiratory symptoms, particularly in Liverpool, as it 
has been previously validated in this population. . In addition it enables the 
exploration of the burden of these symptoms upon children and their 
families in future respiratory studies. However, it has been accepted that 
this questionnaire requires further validation using a larger cohort. Birth 
cohort studies are an invaluable tool for epidemiological studies.  
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2 Protocol Development 
 
2.1 Justification of the LRBCS 
 
The LRBCS is the first proposed prospective birth cohort study to use the 
LRSQ. It will collect a range of information regarding respiratory symptoms of 
preschool children and other risk factors predisposing children to respiratory 
and related disease.  This study enables exploration of the effect of 
demographics and exposures upon the respiratory health of the Liverpool 
paediatric population. Liverpool is a particular region of interest as it is 
considered to be one of the most socially deprived cities in the United 
Kingdom. This chapter will further describe the deprivation in Liverpool in 
addition to the respiratory health of the paediatric and adult population. 
 
 
2.1.1 Using the LRSQ 
The LRSQ has proven itself as a valid, tool for assessing respiratory 
symptoms in preschool children, further validation is now required using a 
larger cohort of patients79, 80. A unique feature is that it provides a platform for 
exploring the impact respiratory symptoms have upon the quality of life of the 
child and their family. Having been developed by a team of Paediatricians at 
Alder Hey Children’s Hospital NHS Foundation Trust, it offers an expertly 
designed tool that may be easily completed by parents. 
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2.1.2 Respiratory Disease in the United Kingdom 
Respiratory disease incurs a significant and increasing burden upon the 
health resources of the UK, now costing the NHS an incredible £6.6 billion 
annually (2004)136. The relative burden of respiratory disease in the UK is 
unchanging, while the burden of ischaemic heart disease (IHD) is 
decreasing136. Respiratory disease is the third most commonly reported long-
term illness in the UK136. Over 6% of men and women reported having a 
long-term respiratory illness136. Respiratory disease causes one in five 
deaths annually, these figures are greater than those for IHD136. Notably, 
social inequality causes a higher proportion of deaths in respiratory disease 
than any other disease area136. Approximately 44% of all deaths from 
respiratory disease are associated with social class inequalities, compared to 
28% of deaths from IHD136. Furthermore, respiratory conditions are the most 
commonly reported long-term illnesses in children and babies136. Respiratory 
system disorders are the most commonly reported long-standing illness in 
both boys and girls in England136.  Lung cancer is the second most common 
cancer in both men and women and survival rates for lung cancer are very 
low; the five-year survival rate for men and women is 6.3% and 7.5%, 
respectively136. 
 
Not only does respiratory disease incur a significant burden upon the health 
of the UK population but these subsequent results in financial and social 
implications. Nearly 25 million certified sickness absence days were claimed 
for respiratory disease in 2002/03, not including days lost from self- certified 
illness136. Within the community, rates consultations for respiratory conditions 
are higher than any other illness, particularly for infants, young children and 
the elderly136.  Respiratory symptoms are prevalent in about one fifth of the 
population136. Furthermore over a fifth of children had a diagnosis of asthma 
between the years of 2002 and 2003136.  
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2.1.3 Respiratory Disease in Liverpool 
The health and well being of children in Liverpool is generally worse on 
average than in England105, particularly with regards to the English 
population137. Asthma prevalence is approximately 6% of the population 
while emergency admission for acute asthma in adults is as high as 98.04/ 
100,000 of adults aged over 18137. The region also has among the highest 
emergency admission rates for chronic obstructive pulmonary disease 
(COPD) in England and high re-admission rates137. In addition to high 
mortality rate for those ages less than 75 years, COPD mortality is also very 
high being, 47 out of 100,000137. Liverpool has the highest incidence of 
emergency admissions rate for children with acute asthma in England (733 
per 100,000 for children aged 0-17 years)137. Furthermore, Liverpool also has 
one of the highest average incidence of bronchiolitis, approximately 4,412 
per 100,000 of children aged <2 in 2010-11137. 
 
Historically, Liverpool is an established site for exploring respiratory 
symptoms and air pollution. Past studies from the Merseyside Respiratory 
Health Surveys (MRHS) (1991) identified that children living within 2km of the 
old dock area were almost twice as likely to experience cough and 
breathlessness than children living further away138. These results were not 
limited to those living within this region. Children attending primary schools 
within 2km of the docks were also been shown to have a 40% increase in 
excess cough and school absence due to respiratory problems138. This is 
compared with children in control schools located away from the exposed 
area138. In addition to respiratory symptoms, school absence is significantly 
associated with proximity to the Liverpool docks138.  
 
Increased prevalence of respiratory symptoms and doctor diagnosed asthma 
(DDA) were shown to correspond to proximity to the source of dust pollution 
levels and distance from the docks138. Results confirm previous hypotheses, 
that the increased respiratory symptoms in children in North Liverpool have 
been exacerbated by dust pollution138. It was also concluded that children 
exposed to dust pollution were at higher risk of respiratory morbidity138.  
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However, authors noted that caution must be taken in observational studies 
when attributing cause and effect in the absence of adjustments for known 
confounding factors including family history of asthma, parental smoking, and 
socioeconomic factors138. Since this data was collected, the dock area in 
Liverpool has changed considerably. The majority of the docks are dormant 
particularly within the Bootle area, while some active docks remain in the 
Seaforth area. 
 
Established in 1991, the MRHS consists of three cross-sectional respiratory 
health surveys were completed in 1991, 1993, 1998 amongst children aged 
between 5 to11 years139. Results showed a significant increase in DDA, by 
12.1%, between 1991 and 1998 in Mersey primary school children139.  In 
these studies socioeconomic deprivations, assessed using the Townsend 
index, were independently associated with DDA and the respiratory 
symptoms; cough, wheezing and breathlessness139. The rising prevalence of 
these DDA has also been reported in previous studies133. Higher respiratory 
symptoms may result from more deprived populations being less prone to 
seek or comply with health care139. Futhermore, women from poorer 
socioeconomic backgrounds are more likely to deliver pre-term babies139. 
Preterm birth has been shown to predispose the child to subsequent 
development of asthma140.  Premature babies of asthmatic mothers are also 
at very high risk of childhood symptoms and asthmatic mothers are more 
likely to have preterm deliveries140. 
 
Between 1998 and 2006 a further four, standardized cross-sectional school 
surveys, were undertaken to collect additional data for the MRHS141. Analysis 
from these more recent surveys showed a significant decrease in the 
prevalence of parentally reported doctor diagnosed asthma (DDA), wheezing 
and allergy among Merseyside primary school children141. This may be as a 
result of a change in the Liverpool dock area since the initial surveys 
between 1991 and 1998. The decrease in early childhood wheezing 
contrasts with parental asthma prevalence, that increased over the same 
period141. However, decreasing parental response rates may have lead to 
biased data over the years141. 
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Poorer birth outcomes reported in the 2006 survey might be expected to lead 
to increased and not reduced asthma risk, as preterm birth was significantly 
related to DDA in the regression analysis141. This decrease in DDA is 
reportedly consisted with other studies and may related to changing patterns 
of respiratory infections in children with reduced environmental exposures141. 
Variability in the diagnosis of asthma must also be considered, as it is a 
subjective measure. A study by Kelly et al concluded that the symptom triad 
of cough, wheeze and breathlessness might be a more reliable marker of 
true asthma in epidemiological surveys, rather than relying on either single 
symptoms or doctor diagnostic patterns140. 
 
The Liverpool population has also been a used to evaluate the link between 
tobacco smoke and respiratory symptoms particularly as areas of social 
deprivation are reported to have a higher smoking population98, 142.  Semple 
et al found that deprivation scores were significantly higher for households 
where a member smoked tobacco compared to non-smoking households 
and using a logistic regression model showed that deprivation predicts risk of 
tobacco smoking2. The study also showed that household exposure to 
tobacco smoke was a strong independent predictor of severe bronchiolitis2.  
 
In another Liverpool-based study, Cooke et al found a clear relationship 
between parental smoking and the prevalence of asthma and respiratory 
symptoms in school children143. Semple et al were not only able to show that 
infants with bronchiolitis were more likely to come from deprived areas but in 
addition, that Liverpool was significantly more deprived, than the English 
population as a whole, using the Indices of Multiple Deprivations (see figure 
2.1)2. 
 
 
 
 
 
 
 
 
Figure 2.1: Deprivation in Liverpool by Semple et al2 
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2.1.4 Deprivation in Liverpool 
Deprivation has a longstanding link to health but is multidimensional and 
therefore challenging to quantify144. In the UK, each of the four constituents 
uses their own distinct indices of multiple deprivations (IMD) to measure 
deprivation144 . The results of which facilitate the development of policies 
targeting issues within that particular country144. There are however, many 
measures of deprivation in common use. These include the Townsend 
Material Deprivation Score or Townsend Index, Carstairs Index, Jarman 
score DETR 2000 and more recently the Index of Multiple Deprivations (IMD) 
designed in 2000145. The Townsend Index and the Carstairs Index are similar 
measures that were both developed as measures of material deprivation145. 
Both the Townsend Index and the IMD have has been used in numerous 
studies as a measure of disadvantage and deprivation, subsequently giving 
an overview of inequalities144. The more recent IMD includes measures of 
income, employment, health, disability, education, housing, environment and 
crime144.  
 
Liverpool has a longstanding history of being of much poorer health than 
most of the country. There are persistently high levels of deprivation in the 
city and figures from 2010 show that Liverpool remains ranked as the most 
deprived local authority area in England, a position unchanged from the 2004 
and 2007 Indices146. Significant inequalities remain between Liverpool and 
the rest of the country. This compares to Manchester and Knowsley ranked 
at four and five respectively, in the Northwest147. The Health Deprivation and 
Disability domain contains the highest levels of deprivation, with 17.5% of 
Liverpool’s Lower Layer Super Output Area (LSOAs) in the most deprived 
one per cent nationally and 61.9% of LSOAs in the most deprived ten per 
cent146. The average life expectancy is also poor compared that other 
regions in England and Wales148. Women have the second worst life 
expectancy in England and Wales at 79.2 years and are expected to die 3.4 
years younger than the national average of 82.6 years148. While men have 
the 5th worst life expectancy in England and Wales at 74.8 years (2008-
2010), and are expected to die 3.8 years younger than the national average 
of 78.6 years148.  
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Infant deaths can also be an important indicator of inequality and children. 
Between 2008-2010, Liverpool had a rate of 4.9 deaths per 1,000 live births, 
however this is not significantly different from the England average of 4.4 per 
1,000148, 149. Liverpool does however, have some of the highest levels of 
child poverty in the UK. One in three children in Liverpool (34%) live in 
poverty, compared to one in five children in England (20.9%) this equated to 
over 30,000 children148. Health inequalities in childhood lead to health 
inequalities in adulthood, which only highlights the importance in reducing 
these inequalities as early on as possible148. Children are said to live in 
poverty when they live in families, which lack the resources to enable their 
children to participate effectively in ordinary patterns of living, meaning they 
may be excluded from many aspects of everyday life148. Life expectancy at 
birth for Liverpool boys and girls are profoundly different when compared with 
the English average (79.2 compared with 78.6 and 82.6, respectively). 
Subsequently Liverpool provides a platform for assessing respiratory 
symptoms in areas of profound deprivation. 
 
2.1.5 Describing and quantifying the impact of respiratory disease  
The impact of respiratory disease and symptoms upon the infant’s family is 
important to quantify because it provides an insight into the burden of 
respiratory disease within society. It also allows research to establish which 
areas need to be prioritised in terms of support and future policy 
development. In addition, predicting the need for childhood respiratory care 
by measuring onset and severity of respiratory symptoms and their access to 
care. These results in combination with results relating to the natural history 
of respiratory symptoms provides evidence and guidance into the future 
development of health promotion initiatives and social policies for the city of 
Liverpool. With better information, the department of health, local health 
boards and may develop public health interventions and policies developed 
specific to the needs of the Liverpool population or even nationally. 
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Identifying the burden of respiratory disease also makes the case for further 
and more urgent action to prevent and control respiratory diseases and 
factors that may cause respiratory symptoms or disease. The impact of 
disease is often under recognised and underestimated, particularly with 
regards to respiratory disease. Respiratory disease has a negative impact on 
not only the health but upon the wellbeing of families150. Identifying the 
impact of disease offers clinicians an insight into the affects of respiratory 
disease and symptoms upon family relationships and treatment decisions150. 
Birth cohort studies are able to identify risk factors and incidence of disease 
and subsequently identify ways in which to prevent disease. Overall the 
population of Liverpool in particular will benefit, as this information will aid 
planning, development and the implementation of social policies and 
strategies. The health board and support services may also benefit, as it will 
provide a case for better allocation of resources and provide more efficient 
and effective services. 
 
 
2.1.6 Recruitment at the Liverpool Women’s Hospital 
The Liverpool Women’s Hospital (LWH) is the sole provider of maternity 
services for the Liverpool Primary Care Trust (PCT) and more recently the 
Liverpool Clinical Commission Group (CCG). Its central location (see figure 
2.2) makes it accessible to the majority of women living in Liverpool. The 
LWH claims to be the largest single site maternity hospital in Europe and has 
an estimated 8,400 infants born annually. The hospital provides access to 
the majority of eligible babies and an invaluable opportunity to base 
recruitment at a single site. In addition, contacts at the LWH facilitate the 
development of a feasible recruitment strategy. Experienced paediatricians 
and senior midwives facilitated the development of a site-specific recruitment 
plan. 
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However, St Helens 
and Knowsley NHS 
Trust and Southport 
and Ormskirk NHS 
Trust also offer 
maternity services at 
both Whiston and 
Ormskirk Hospitals. 
This must be 
considered when 
analysing results, 
particularly as 
recruitment will be 
sparse within these 
trust’s catchment 
areas. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.2: Map showing location of LWH within the 
Liverpool Postcodes 
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2.2   Method Development 
 
The protocol was developed following the recognition of the LRSQ as a 
valuable tool for assessing respiratory symptoms. The authors of this tool 
kindly gave permission for its use and provided the opportunity for the first 
respiratory birth cohort study using the LRSQ to begin development. 
 
Important initial factors to consider during the design of this protocol were; 
1. Which demographic and exposure data to collect 
2. Recruitment and follow up strategy 
3. Questionnaire design and deployment 
 
2.2.1 Demographic and Exposure Data 
One of the important factors to consider was which demographic and 
exposure data needed to be collected from participants. Initial ideas 
suggested were date of birth, age, sex, prematurity, birth weight, 
bronchiolitis, smoking and breastfeeding. Previous cohort studies have 
reported these variables (see table 2.1)110, 113, 114, 151. Risk factors noted from 
literature are summarised in the table below. The final categories for data 
collection were finalised following discussion with senior paediatricians Dr 
Calum Semple and Professor Ben Shaw, and after reviewing past birth 
cohort studies and respiratory studies in children110, 114, 151 (see protocol in 
text below). 
 
Table 2.1: Risk factors for respiratory symptoms in paediatrics 
 
 
Exposures Demographics 
Cigarette smoking152, 153 Prematurity154, 155 
Air pollution156, 157 Low birth weight158, 159 
Social deprivation160, 161 Male gender162, 163 
Overcrowding164, 165 Co-morbidities166, 167 
Breastfeeding168, 169  
Exposure to other children170  
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2.2.2 Consent, Recruitment and Retention Strategies 
The recruitment strategy needed careful planning, involving discussion with 
senior paediatricians in addition to reviewing current literature. Initially 
recruitment was intended to tie in with baby checks performed by the 
paediatricians. After reviewing literature on recruitment for birth cohort 
studies and much discussion it was decided that mothers would be 
personally recruited by dedicated research staff.  A great deal of evidence 
proves that personal recruitment is the most effective strategy110, 151, 171, 172. 
With recruitment designated to one particular person it maintains consistency 
not only with regards to data but also with staff at the LWH. Recruitment 
involves a two-stage process. The first stage involves mothers’ expression of 
interest once approached at the LWH. The second involves consent to take 
part in the study, which takes place 4 months after birth when new mothers 
receive the initial questionnaire. 
 
2.2.3 Questionnaire Deployment 
Questionnaire deployment will primarily take place by means of email, as it is 
the most cost effective and efficient method of deployment. In addition, 
questionnaires deployed may be completed quicker and be modified easily 
throughout the study. The questionnaire will be primarily completed online, 
accessed by clicking a unique link sent in the email. However an additional 
postal option was retained as without this, patients without access to web 
enabled technology would be unable to take part. The most reasonable 
frequency for questionnaire delivery was deemed to be six monthly, 
particularly as the questionnaire reviews symptoms over the last three 
months. Researchers also reasoned that this should not to burden parents 
extensively. The questionnaire will be sent out at particular ages i.e. four 
months from birth then six months subsequently preventing seasonal bias, if 
the questionnaires were sent in batches at specific time-points. 
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Finally, Professor Shaw kindly gave permission for the front and last page of 
the original questionnaire to be edited for the web-based questionnaire. The 
original front page consisted of questions regarding contact details and 
demographic details and these were simply re-ordered following Patient and 
Public Involvement (PPI) at the LWH. The final section will gather information 
about treatment and interactions with health care services; the exclusion of 
this section does not affect the validity of the symptom component of the 
questionnaire. These questions again were edited during the design of the 
web-based questionnaire following PPI work at the LWH. 
 
 
2.3 Revisions to Protocol 
Three consultant paediatricians reviewed the initial draft of the protocol. 
These were Dr Calum Semple, Professor Ben Shaw and Dr Kevin Southern. 
The study outline was also presented at the Liverpool Research Forum at 
Alder Hey Children’s Hospital where valuable feedback was given by 
clinicians and researchers regarding the study methodology and design. 
Revisions have also been made since the addition of another MPhil student 
to the team after additional survey and email software was explored (table 
2.2). Patient involvement was also a very important factor to help determine 
survey software, questionnaire format, design and layout and method of 
deployment. 
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Table 2.2: Summary of Protocol Revisions 
 
 
Below is the complete, finalised version of the LRBCS study protocol. The 
text of the protocol is outlined in a text box to discriminate it from the body 
text of the thesis.
Revisions Summary Reason 
Recruitment 
method 
Personal recruitment by 
study staff as opposed to 
NHS staff or study 
advertisement. 
Evidence and personal experience of 
senior researchers deemed this the most 
suitable and potentially effective method. 
Survey 
software 
Survey software was 
changed from Select survey 
to Adobe forms central. 
Select survey was initially recommended 
by the university due to its ease of use 
and collaboration with university surveys. 
However after exploring the extensive 
features of adobe survey software and 
feasibility testing using mothers, adobe 
forms central was shown to be the best 
choice. This is described further in 
chapter 5. 
Start date for 
recruitment 
Date for initiating 
recruitment was pushed 
back 
This was necessary due to unforeseen 
circumstances, administration and 
feasibility testing 
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2.4 The Protocol 
 
The Liverpool Respiratory Birth Cohort Study: A Prospective, 
Longitudinal Birth Cohort study using the Liverpool Respiratory 
Symptom Questionnaire to conduct a biannual assessment of the 
respiratory symptoms of preschool children born in Liverpool from 
birth until the age of five years. 
 
Abstract 
Objective: To describe respiratory symptoms of preschool children using the 
Liverpool Respiratory Symptom Questionnaire (LRSQ) from birth until the 
age of five years, in Liverpool by bi-annual assessment. 
Method: Newborn infants will be recruited during their mother’s stay at the 
Liverpool Women’s Hospital (LWH). Prior to discharge, research students will 
provide information to mothers about the study in the form of a postcard. 
Mothers will be asked to fill in their contact details including email and phone 
number indicating their interest in taking part. Completion of the postcard 
implies consent to be contacted. Postcards may be deposited in collection 
boxes at the LWH. Once the research team have received the postcards, 
parents will later be sent an email or letter thanking for their interest in the 
study. When the baby is four months old an email will be sent to the mother, 
which will include an option to consent to take part and a link to the initial 
online questionnaire. Mothers may alternatively opt to receive the 
questionnaires by post. The questionnaire will then be emailed or posted to 
mothers six monthly until their child is five years old. Demographic details will 
be requested on initial enrolment and confirmed or updated during the course 
of the study. Data will be hosted on-line by Adobe Forms Central software in 
an encrypted and anonymised format and stored on secure servers at the 
University of Liverpool. 
 
 
 
 
 
 
  59 
Analysis: Demographic, exposure and LRSQ data collected by Adobe 
Forms Central software, which is compatible with the statistical analysis 
software SPSS™. Univariate and multivariate analyses using linear 
regression analysis will be used to compare domain scores of the LRSQ 
scores with exposures/variables such as prematurity, birth weight, 
deprivation and exposure to cigarette smoke in pregnancy and in the 
household. Structural equation analysis and multinomial regression analysis 
will also be used to assess any relationship between exposure/demographic 
variables and respiratory symptoms. Cronbach’s alpha coefficients will be 
calculated to assess internal validity. 
 
Introduction 
A literature search of birth cohort studies that explore respiratory symptoms 
revealed 129 studies conducted between 1961 and 2011 written in the 
English language. Of these 129 studies 17 separate respiratory birth cohort 
studies were identified. Among the UK studies identified are the AVON study 
using the Bristol cohort, the 'Children of the 1950's and the National Child 
development study. International studies specifically focusing on respiratory 
symptoms include the Tucson Cohort and the ISAAC study. All use a 
respiratory questionnaire to assess respiratory symptoms, but none 
assessed the impact of respiratory symptoms on both preschool children and 
their parents. The Liverpool Symptom Questionnaire (LRSQ) is specifically 
designed to assess the impact of respiratory symptoms on preschool children 
and their parents. This study is the first proposed birth cohort study to use 
the LRSQ. 
 
Over the last few decades numerous questionnaires have been designed to 
explore the respiratory symptoms of adults and children. Many studies have 
since been conducted to examine the validity of these questionnaires. 
Questionnaires may be delivered by an interviewer, be completed by either 
the patient themselves or by the parent’s of the patient. Self-completion 
questionnaires have proven to be more economical and also help reduce 
observer bias when compared to interview questions 173.  
 
  60 
A literature search was conducted using Medline. Keywords searched 
include ‘respiratory’ ‘symptom’ and ‘questionnaire’. The results were limited 
to the dates 1991 to 2011. In total 775 articles were identified and reduced to 
69 after reviewing titles and abstracts to determine relevance. The 69 articles 
related to 36 different respiratory symptom questionnaires for both children 
and adults and enabled identification of the most commonly used 
questionnaires.  
 
Questionnaires for respiratory symptoms commonly used in adults include 
the St George Respiratory Questionnaire (SQRQ), the American Thoracic 
Society Standardized Respiratory Questionnaire (ATSq), the Global Allergy 
and Asthma European Network Questionnaire (GA2LENq) and the MRC 
respiratory symptom questionnaire. The most commonly used questionnaires 
in the studies identified are the SQRQ and modified versions of the ATSq. 
The primary symptoms explored using the questionnaires are cough, 
wheeze, and breathlessness. Many studies have edited existing 
questionnaires to include questions on smoking, occupational hazard and 
various other exposure or occupational respiratory hazards. The most 
commonly used questionnaire’s available specifically for children include the 
ISAAC questionnaire for ages 6 years to 13 years, and the Test for 
Respiratory and Asthma Control in Kids (TRACK). Both questionnaires have 
been validated by numerous studies. Many of the adult questionnaires 
explore the impact of respiratory symptoms upon the patient. The St Georges 
Questionnaire for adults addresses the affect of respiratory symptoms upon 
patient but not upon the family. The Wisconsin Upper Respiratory Symptom 
Survey (WURSS 44) includes questions on whether the persons cold has 
affected their daily activities, work inside and outside their home, interact with 
others and personal life 42. The Living with Asthma Questionnaire explores 
the impact of asthma on the person completing the questionnaire, however 
this is a questionnaire designed for adults and is specific to Asthma and 
doesn’t necessarily incorporate any other respiratory condition 174. 
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As discussed many adult questionnaires explore the impact of respiratory 
symptoms upon the patient and their lives. However, currently no preschool 
questionnaire for parental completion explores the impact of these 
respiratory symptoms on the children and their parents. There are also very 
few respiratory questionnaires validated specifically for the preschool age 
groups and the LRSQ addresses both these issues. 
 
The LRSQ is a validated tool that explores the prevalence of respiratory 
symptoms in infants and preschool children. This parental completion 
questionnaire was first designed using established criteria, as a follow up tool 
for use in neonatal studies where the outcome of children two to three years 
of age was of interest. A unique feature of the LRSQ is that it also explores 
the impact of wheeze attacks and other respiratory symptoms upon the child 
and their family. The LRSQ consists of nine domains. Each domain contains 
between three and five questions seeking responses scored on a five point 
Likert scale from “not at all” (score 0) to “every day” (score 4) The first six 
domains assess respiratory symptoms such as wheeze and cough. The next 
two assess the effect on the child and their family. The final section asks for 
details regarding medication, GP/clinic visits, hospital admissions and labels 
given. All domains ask parents to consider symptoms/effect over the last 
three months.  
 
Birth Cohort studies are an invaluable tool for studying the epidemiology of 
specific populations. This study aims to map the natural history of respiratory 
symptoms of preschool children born in the Liverpool. It is likely to be an 
invaluable tool to assess the complex relationships between childhood 
respiratory symptoms and deprivation, premature birth, birth weight, smoking 
in pregnancy and smoking by household members. Liverpool is recognised 
as being of the most deprived cities in the England with high rates of 
cigarette smoking 175. This permits for reliable studies into these effects and 
makes Liverpool an ideal location for a birth cohort study. The majority of 
births occur at one centre facilitating recruitment. 
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Work underpinning this study 
Three studies have been conducted using the LRSQ. The first, by Powell et 
al (2002) developed and validated the standardised questionnaire 79. After 
reviewing other questionnaires we find that most do not explore the impact of 
specific respiratory symptoms, including wheeze, on the child and their 
family. However, the LRSQ does this well with two of nine domains exploring 
the impact of respiratory symptoms on both the child and their family.  A 
relatively small cohort was used for initial exploration of the questionnaire, 
however the authors justify this as a reasonable number, as other 
questionnaire used similar figures. After assessing particular areas such as 
response rates and reliability, the authors demonstrated that it is an 
acceptable questionnaire, easily completed, with good response rates 
79.However they did not attempt to examine the readability in detail or looked 
at factors, which may affect responses 79.  
 
The second was a cross sectional study that explores respiratory symptoms 
in Cystic Fibrosis 80 .This study also further validated the questionnaire’s 
external and internal validity. The study showed that the LRSQ has good 
internal validity across 6/8 domains. It covered an extensive number of 
symptoms while also maintaining acceptability.  It also demonstrated the 
LRSQ as a potential tool for assessing and monitoring respiratory symptoms 
in preschool children with cystic fibrosis.  
 
A small, unpublished cross-sectional study has also been conducted using 
the Liverpool cohort, which used the LRSQ to explore respiratory symptoms 
in infants following exposure to RSV bronchiolitis. This study again 
demonstrated good internal validity using the Cronbach’s coefficient but also 
enabled identification on small issues with the design of the questionnaire 
with the possibility of many improvements that may help with data collection 
and improve the clarity of the questionnaire. 
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Justification of this study 
A literature search was conducted identifying birth cohort studies that feature 
a respiratory component. Among the UK birth cohort studies identified were 
the AVON study a large longitudinal birth cohort, which recruited over 14,000 
pregnant mothers from the Bristol Cohort 112. The ‘Children of the 1950’s’ is a 
large study conducted on the Aberdeen cohort followed children born in the 
1950’s up until adult life. The British National Child Development Study 
(NCDS) started in 1958 and recruited all births within one week in the UK. 
International studies specifically focusing on respiratory symptoms include 
the Tuscon Cohort and the International Study of Asthma and Allergy in 
Children (ISAAC) study. Both of these use a respiratory questionnaire to 
assess respiratory symptoms, but did not apply it in preschool children.  
 
The LRSQ has demonstrated potential as a tool for assessing respiratory 
symptoms in preschool children. The validity and utility of the LRSQ have 
been assessed in two previous studies, demonstrating it to be a useful tool 
for assessing respiratory symptoms in preschool children however further 
validation is required, using a larger cohort of patients. Many large birth 
cohort studies have been conducted in the UK and Internationally.  
 
This is the first proposed prospective birth cohort study to use the Liverpool 
Respiratory Symptom Questionnaire. This study will enable a large range of 
information regarding respiratory symptoms of preschool children and other 
risk factors predisposing children to respiratory and related disease. It 
enables numerous future studies to be conducted using the data collected. It 
allows exploration of respiratory symptoms in relation to demographic details 
and details of exposure to risk factors which is particularly of interest in 
Liverpool, as it is considered to be one of the most socially deprived cities in 
the United Kingdom175. 
 
Research Method 
 
Study design  
This is a longitudinal birth cohort study using the parent completed Liverpool 
Respiratory Symptom Questionnaire (LRSQ) to assess preschool children’s 
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respiratory symptoms from birth up until the age of five years old. This study 
will also provide the opportunity for additional cross-sectional studies to be 
conducted on the patient group recruited and the results gathered. It is 
important to note that there will be no specific interventions made by the 
study. 
 
Setting: Children normally resident in Liverpool postcodes L1-38. 
 
Recruitment 
We propose a maximum recruitment strategy and aim to recruit as many 
infants born at the Liverpool Women’s Hospital as possible from January 
2013. Recruitment will be limited only to parents domiciled within the 
Liverpool postcodes L1-38. 
 
Newborn infants will be recruited during their mothers stay prior to discharge 
from the Liverpool Women’s Hospital. Research students will personally 
provide information to mothers about the study verbally and in the form of a 
postcard while the mothers are at the Liverpool Women’s Hospital. Mothers 
will be asked to fill in their contact details including email and phone number 
indicating their interest in taking part. Completion of the postcard implies 
consent to be contacted. Mother’s hospital stickers will also be attached to 
the postcard. In addition, the postcard will also include a QR(2D) bar code 
which mothers may scan using their smart phones. This QR code will direct 
participants immediately to an online version sign up version of the postcard. 
 
Once completed, research students will collect the postcards. Alternatively 
mothers, midwives or volunteers at the Liverpool Women’s Hospital may 
deposit the postcards in a collection box. Once the research team have 
received the postcards contact details will be uploaded to the database 
sorted on the University of Liverpool’s secure server. Within a week, parents 
will be sent an email thanking for their interest in the study. The next point of 
contact will be when the baby is four months old. An email will be sent to the 
mother, which will include a link to the initial online questionnaire. This email 
will include; information about the study, consent, questions regarding 
demographic and exposure details and the LRSQ in a series of separate but 
easily understandable pages. Mothers may alternatively opt to receive the 
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postal questionnaires, which will be first sent within a week of the baby being 
four months old. 
 
Recruitment material will make no therapeutic promises, as this is only a 
descriptive study. The inclusion and exclusion criterion ensures that no one 
is unfairly excluded from the study. All data collected will be automatically 
deposited on a password database on a secure server in the University of 
Liverpool. Where parents have indicated that they would prefer hard copy 
(paper) correspondence, this will be sent with a stamped address envelope 
for return. The research student will enter this data by hand. Data will be 
imported into an SPSS database on a case-by-case basis. 
 
Follow Up 
Consent will be obtained when the initial questionnaire is sent, four months 
after birth. Following that, a second email will be sent six months later and 
every six months thereafter until the child is five years old. This repeat 
mailing questionnaire will provide an option for participants to update any 
contact details and will include demographic and exposure questions and the 
LRSQ questions.  
 
In addition, on the date of their child’s birthday, mothers will receive a 
personalised email thanking them for taking part in the study and wishing 
their child a happy birthday. In the case of no reply, two reminder emails will 
be sent and if no response this will be followed by one contact by telephone 
and one postal contact as email addresses and telephone numbers may 
have changed over time. Each contact attempt will be two weeks after 
previous attempts. For mothers without email addresses or access to 
computers, reminders will be made by telephone and mailed by post. 
 
 
With each email sent, mothers will be given an option to sign up to updates 
regarding recruitment and reports on any preliminarily findings. Families who 
move out of the area will be asked to continue their involvement. Contact will 
continue by email and telephone. The questionnaire will include an option to 
update place of residence among other details. 
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Data Collection 
Data will be linked from the on-line Adobe Forms Central Survey software 
into a SPSS database on a case-by-case basis throughout the duration of 
the study. The data   collected from postal questionnaires will be inputted into 
the online survey manually by and subsequently inputted into the database 
by the research student. 
 
Inclusion criteria  
All infants born at the Liverpool Women’s hospital, including premature 
births, where parents are normally resident in Liverpool postcodes (L1-38) 
regardless of future residence. 
 
Exclusion criteria 
Neonates born to parents normally resident outside the Liverpool postcodes 
L1-38. 
Babies born to non-English speaking parents. 
Babies taken into the care of local authorities. 
  
 
Variables and Outcomes Measures 
 
Aim 
To establish a population based longitudinal birth cohort study conducting a 
bi-annual assessment of respiratory symptoms of preschool children using 
the LRSQ from birth to the age of five in Liverpool. 
 
Primary objective: To describe parent reported respiratory symptoms in a 
population based birth cohort followed longitudinally form birth to five years 
old using the LRSQ. 
 
Secondary objectives: To examine any association between differences in 
respiratory symptoms in groups of preschool children with different social and 
environmental risk and protective factors. 
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Figure 2.4 Exposure variables 
• Nursery Attendance 
• Persons sharing the child’s bedroom 
• Number of siblings living in a 
household 
• Maternal smoking during pregnancy 
(any) 
• Smoking by any household member 
in the last 3 months regardless of 
location 
• Chronic co-morbidities 
• Family history of atopy 
Figure 2.3 Demographics 
• Sex of child 
• Age of child 
• Date of Birth 
• Postcode 
• Ethnicity of child 
• Gestation at birth 
• Birth Weight (kg or lb/oz) 
• Mother’s highest 
qualification 
• Breastfeeding duration 
(weeks/months) 
 
Bias  
To minimise withdrawals from the study patients will be given three 
reminders, two via email and one by telephone contact after initial email of 
the questionnaire. Recall bias is not considered to be a problem, as the 
questionnaire requires parents to report respiratory symptoms in the last 
three months and this recall period has been validated for this questionnaire. 
In the three previous studies parents have not fully completed the 
questionnaire, which may introduce reporting bias.  Using the online 
questionnaire may help, as software prompts parents to complete all 
questions and can give options for null responses rather than leaving ‘blanks’ 
on paper. 
 
 
 
Demographics and Exposure Variables 
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Proposed Study Size 
 
We plan a maximum recruitment strategy from the Liverpool Women’s 
Hospital where there are approximately 8,000 births each year. We estimate 
that approximately one in four mothers will complete the postcard provided. 
The questionnaire currently has a 13% return rate therefore we expect 
approximately 260 patients to participate in the study each year. Comparison 
of demographic data for those participating with census data will allow a 
check for recruitment bias. 
 
Statistical Methods 
The results from questionnaires on Adobe Forms Central will be uploaded to 
SPSS and analysed using the SPSS Statistical software. Rolling cumulative 
data analysis will be performed for the duration of five years.  
 
Univariate and multivariate analyses using linear regression analysis will be 
used to compare domain scores of the LRSQ scores with exposures such as 
maternal smoking etc. Fishers exact test will be used to determine whether 
there is any relation between two categorical variables. Structural equation 
analysis and multinomial regression analysis will also be used to assess any 
relationship between exposure/demographic variables and respiratory 
symptoms. Cronbach’s alpha coefficients will be calculated to re-assess 
internal validity. In this study missing data is most likely to result from failure 
to respond. 
 
 
Data Sources: Patient Demographic Service 
Data will also be collected from linked hospital episode data.  
 
 
Data management 
Data will be collected from questionnaire answers via the Adobe Forms 
Central Software and linked directly to the programme SPSS for analysis. 
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Consent 
Mothers providing their contact details on the study information postcard 
implies consent to be contacted. The consent of mothers of patients will be 
sought when the first questionnaire is emailed or posted to participants. 
Mothers who are willing to participate will click on the embedded link to the 
questionnaire will be directed to a screen detailing more information about 
the study. After reading this they will be given the option to either not to 
participate and unsubscribe to emails, to contact the research team with any 
queries or to consent by clicking a button online and inserting their initials. 
After consenting to take part, mothers will be directed to the questionnaire. 
Mothers who opted for the postal questionnaire will be asked to complete a 
consent form alongside the initial questionnaire. 
 
Patients and parents of patients at participating practices have the 
opportunity to opt out of the scheme at registration and any point thereafter 
by either contacting the research team or clicking a button on the email sent 
containing the LRSQ. [In studies involving postal questionnaires where the 
burdens are insignificant and sensitive topics are not involved, the REC will 
normal regard the return of the questionnaire as adequate evidence of 
consent (IRAS guidance 2012)].  
 
 
Ethical Issues 
This study received REC ethical approval by proportionate review on 
08/05/2012. (REC Reference: 12/EM/0194) 
 
This study also received REC approval of minor amendments on the 
08/11/2012. 
 
This allowed use of the QR barcode on the postcard for recruitment ant the 
use of a poster with the QR code for recruitment and advertisement of the 
study at the Liverpool Women’s Hospital. No physical intervention will take 
place.  
 
 
 
  70 
Data protection and Confidentiality 
The LRSQ database will include a unique study ID but no direct identifiers. 
The study ID and contact details will be kept in an encrypted data file in a 
secure server hosted by the University of Liverpool. Recruitment postcards 
will be archived securely at the Institute f Child Health, University of 
Liverpool. The questionnaire has only been validated in an English Language 
format. There is no capacity in this student project to develop and validate 
the LRSQ in other languages. 
 
Risks to Patient 
There are few anticipated risks for research participants in this study. 
Possible risks include a breach in confidentiality with regards to contact 
details of patients and any personal data. Precautions will be taken to 
minimize the risk of this data will be stored very carefully. No identifiable data 
will be included in publications. Security data measures that will be taken 
include encrypting data with passwords, coding medical conditions and 
limiting access to study data. 
 
An additional foreseeable risk identified is the risk of sending emails and 
questionnaires to parents of deceased children. Measures that could be 
taken include linking to the National mortality database via the Patient 
Demographic Service (PDS). The Alder Hey Children’s NHS Foundation 
Trust's IT department will perform weekly batch searches linking to SPINE 
via the Patient Demographic Service. This, however, is not a foolproof 
method as there will be delays between the PDS being notified by the 
community and by Alder Hey Children’s Hospital. 
 
 
Benefits to patients 
There are no direct benefits to research participants taking part in this study. 
However there we hope that this study will benefit future preschool children 
by enabling us to identify risk factors associated with particular respiratory 
symptoms. 
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Risks / benefits to study 
If too few participants are recruited this would compromise the results of the 
study. There is also the risk of loosing patients to long-term follow-up. If 
patients are lost the data will still be included in the results. 
 
Research governance 
The University of Liverpool will be lead sponsor and the Liverpool Women’s 
NHS Foundation Trust will co-sponsor for the study. 
The proposed study will be undertaken in accordance with the University of 
Liverpool’s research governance procedures. 
 
Dr MG Semple (Liverpool University), Professor Ben Shaw (Liverpool 
Women’s) will be joint guarantors for analysis and reports. 
 
The Research Team 
Miss Rosanna Pickles 
Miss Bethan Griffiths 
Dr MG Semple (Chief Investigator) 
Professor Ben Shaw 
Dr Kevin Southern 
Dr Paul McNamara 
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Figure 2.5: LRBCS Study Method 
 
 
 
 
 
 
 
 
 
 
 
 
 
Liverpool Baby Breathing Study 
Liverpool Respiratory Birth Cohort Study 
Newborn babies living at postcodes L1-38 born at the 
Liverpool Women's Hospital (LWH) from January 2013 
Study information postcards (which include a sign off QR 
code) are given to mothers before being discharge from the 
LWH 
Postcards collected by 
research student or deposited 
in collection box at the LWH 
Mothers sign up electronically 
via QR bar code on study 
poster or postcard 
Contact details added 
manually to database 
Contact details added 
automatically to 
database 
Babies born outside 
postcodes L1-38 
excluded 
When baby is four months old 
Mothers are emailed/posted the initial online/postal 
questionnaire 
- this includes consenting to taking part in the study 
-should take no longer than 10 minutes to complete 
Six months later 
Mothers emailed/posted the repeat online/postal questionnaire 
-should take no longer than 5 minutes to complete 
Every six months – until five years of age 
Mothers emailed the brief online/postal questionnaire  
- participants are able to withdraw at any time. 
Data exported on a case-by-case basis into an SPSS database 
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Timetable and Milestones 
 
Phase one  – Development of the protocol and supplementary document 
began in September 2011. The final protocol was used for ethics application 
via IRAS in April 2012. NRES approval was granted in May 2012. 
 
Phase two – Development of the online questionnaire and consent form. 
Prior to the start of the study mothers will be interviewed regarding 
questionnaire aesthetics. Once the questionnaire design has been finalised 
the questionnaire will then be trialed at the Liverpool Women’s hospital. 
Mothers will be interviewed while they are completing the questionnaire 
about the design, layout, format and content of questions; ease of used and 
asked to score the questionnaire out of ten. Mothers will also be asked a 
about anything that would motivation them to participate in the study, and 
encourage continued participation. 
 
Phase three – Recruitment of mothers and implementation of the study will 
begin on the 7th January 2013 and continue for a maximum of five years 
depending on the success of the study. The study will continue for a further 
five years after recruitment is complete. 
 
 
Expertise 
• Dr MG (Calum) Semple is a Senior Lecturer in Child Health at the 
University of Liverpool and Consultant in Paediatric Respiratory 
Medicine at Alder Hey Children’s Hospital.  
• Professor B Shaw, Consultant in Neonatal and Respiratory paediatrics 
at Liverpool Women’s Hospital and the Royal Liverpool Children’s 
Hospital. 
• Dr Paul McNamara, Senior Lecturer in Child Health at the University 
of Liverpool and Consultant in Paediatric Respiratory Medicine at 
Alder Hey Children’s Hospital 
• Dr K Southern Reader in Paediatric Respiratory Medicine at the 
University of Liverpool and Consultant in Paediatric Respiratory 
Medicine at Alder Hey Children’s Hospital 
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Service Use Input 
Mothers of the participants will be involved in the development of the study, 
particularly with the development of the postcard information card and also 
the design, content and format of the online questionnaire. Research 
students will interview mothers at the Liverpool Women’s Hospital about the 
aesthetics and format of the questionnaire and postcard. Finalised versions 
of the questionnaire will be piloted at the Liverpool Women’s Hospital. 
Mothers will be interviewed while completing the online questionnaire. 
Interview questions will be standardised and prepared prior to seeing the 
parent. They will be asked to feedback on matters such as appearance and 
format, ease of completion, and clarity and content of the information and 
questions. 
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This Gantt chart above portrays a more detailed overview of the each process of the protocol development, particularly while developing 
the protocol, supplementary documents and the NRES application.
3URWRFRO'HYHORSPHQWDQG15(6$SSOLFDWLRQ
Page 1 of 1Exported on June 28, 10:05 AM WEST
Figure 2.6: Gantt Chart Showing Protocol Development and NRES Application Timescale 
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2.5 Conclusion 
 
The LBCS is a unique birth cohort study that not only maps respiratory 
symptoms of Liverpool preschool children, but also explores the impact of 
these symptoms upon the child and their parents. Respiratory disease incurs 
a significant burden upon the health resources of the UK. Respiratory health 
in the Liverpool population as a whole is reportedly poor compared to the 
English population137. With persistently high levels of deprivation in the city, 
figures show that Liverpool remains ranked as the most deprived local 
authority area in England148. Notably, social inequality causes a higher 
proportion of deaths in respiratory disease than any other disease area136. 
The development of the study protocol required collaboration with 
experienced paediatricians and a review of previous respiratory and birth 
cohort studies.
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3 Application to Ethics 
  
3.1 Introduction 
3.1.1 Getting Started with IRAS 
The Integrated Research Application System (IRAS) is the online system for 
applying for approval from the National Research Ethics Service (NRES), a 
requirement for all studies involving NHS Patients. The IRAS E-learning tool 
was useful as initial guidance. Completion of the IRAS application was a 
valuable learning process and imperative for the continuation of this study. 
Collaboration with many departments such as R&D departments, university 
representatives and Research Ethics Committee (REC) was necessary in 
order to devise an adequate application for submission to the NRES. 
 
3.1.2 The Importance of Ethical Approval 
Every proposal for medical research must be reviewed and approved by an 
independent ethics committee before it can proceed. Subsequently it was 
imperative that the LRBCS received ethical approval in order to proceed with 
the study’s development. The World Medical Association (WMA) developed 
the Declaration of Helsinki, a statement of ethical principles for medical 
research involving human subjects176. These statements must be considered 
when developing a research protocol. In order to obtain approval, 
researchers must explain the purpose and methodology of the project; 
demonstrate how research subjects will be recruited, how their consent will 
be obtained and how their privacy will be protected. In addition, they must; 
specify how the project is being funded; and disclose any potential conflicts 
of interest on the part of the researchers177.  
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Research must also be justifiable on scientific grounds. It is also important 
that any risks to the research subjects are reasonable and proportionate to 
the potential benefits of research176. Another more controversial factor is the 
sociological benefit of the study whereby research must provide some benefit 
to the well being of society as a whole177. This however is a subjective matter 
as not all research benefits the population as a whole but instead only a 
small minority177. However this might be mitigated if the research population, 
or future populations should benefit from the results of the research177. 
Approval is important, as researchers need to demonstrate to an impartial 
expert committee that the project is worthwhile, that they are competent to 
conduct it, and that potential research subjects will be protected against 
harm to the greatest extent possible176.  
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3.2 Factors for consideration 
Numerous important ethical issues were considered during the study design. 
Among the most important were:- 
• Informed Consent 
• Data Protection and Storage 
• Preventing contact with parents of deceased children 
 
Informed consent is an imperative aspect when partaking in any form of 
research, but particularly when the research involves children. In this 
particular case the research involves minimal intervention, particularly with 
regards to the children involved but consent must be sought from the child’s 
parents or guardians. 
 
Data protection and storage is also an important consideration particularly 
with regards to confidential details. In the case of this study participant’s 
personal data, in the form of the recruitment postcards will be archived 
securely at the Institute of Child Health, Alder Hey. The encrypted database 
will be stored on the University’s secure server.  No patient/parent 
identifiable data will be included in publications. 
 
An additional risk identified in previous postal questionnaire studies is the 
risk of sending questionnaires to parents of deceased children. The Alder 
Hey Children’s Hospital (AH) is notified directly by General Practitioners 
(GP’s), clinical staff from hospices, specialist care teams, and palliative home 
care teams when a child dies. This allows rapid (near real-time) updating of 
the AH IT database. Other sources of notification of death comes from 
regular “batch” searches conducted by Alder Hey IT staff against the NHS 
Personal Demographics Service. Collaboration between the study team with 
information analysts at AH enabled the identification of any deceased 
participants on a weekly basis and will prevent questionnaires being sent to 
the parents of these children.  
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The Alder Hey IT department will perform weekly searches using the LRBCS 
participant data, which returns data regarding deceased children overnight. 
Searches will be conducted using the local hospital information system, 
MEDITECH© (Medical Information Technology Inc. Massachusetts USA) to 
firstly identify the patient’s unit number (AH number) using demographic 
details such as surname, DOB, Postcode. Once matched, the team identify if 
a date of death has been recorded.  
 
While not foolproof, it was the only practical solution and would enable the 
research team to update the contact database on a regular basis and avoid 
contacting parents of deceased children by post or by email. However, it 
must be considered that there is a delay between AH being notified from the 
wider community. In addition the ‘batch trace’ may not pick up all notified 
deaths particularly as patient details such as name and date of birth need to 
be matched. Any errors in these details either on the study’s database or on 
AH’s database may lead to participants not being recognised. This procedure 
will help avoid contacting bereaved patients is more robust than the only 
alternative, which is writing to individual GPs prior to each and every contact. 
This would make the study virtually impossible to do whilst awaiting replies 
from GP’s.  This approach exceeds current best practice in use by routing 
NHS services.  
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3.3 Study Documentation 
In order to submit an application via IRAS, study documentation must be 
included. This documentation was prepared in accordance with NRES 
guidance, with particular attention to aesthetics and is included in the 
appendix of this thesis. 
 
3.3.1 Participant Information Sheet (PIS) 
This was designed using guidance provided by NRES. This document 
highlighted the importance of brief, succinct and easily comprehensible 
phrasing (see appendix 2, figure 8.5). PPI work at the LWH aided with the 
development of this document, resulting in amendments to the appearance 
of the document. Amendments included the addition of the images of 
colourful children as a footer, and prominent sponsor logos as the header. 
 
3.3.2 Participant Recruitment Postcard 
This additional document included important information from the PIS (see 
appendix 2, figure 8.2). This postcard designed for recruitment, provides a 
straightforward method to provide patients with information about the study 
and to collect contact details. The aesthetics and professional appearance of 
this document were closely scrutinised by the research team and 
experienced paediatricians, as this is the first document potential participants 
are exposed to. Feedback gained was used to improve and optimise the 
design. This document was also subjected to public scrutiny during PPI work 
by the research team at the LWH. Following this, the design and appearance 
was edited to include a plain background, larger text, prominent logos and 
the images of the recognisable children as a footer. 
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3.3.3 Consent Form 
NRES approved mothers check a box then fill in their initials using Adobe 
Forms Central to indicate their informed consent using the online version of 
the form. A record of answers received will be saved to a database stored on 
a secure University server. For those that request paper questionnaires, 
written consent will be sought using traditional paper consent form designed 
using guidance provided by NRES (see appendix 2, figure 8.4). 
 
3.3.4 Demographic and Exposure Questionnaire 
The decision for which particular demographic and exposure data to use was 
made using previous studies and followed discussion with senior 
researchers. Initially a postal questionnaire was drafted and carefully 
reviewed by senior paediatricians. Questions were drafted following the 
format of previously validated questionnaires such as the ISAAC 
Questionnaire, St George’s Questionnaire and the Wisconsin Upper 
Respiratory Symptom Questionnaire178. The question regarding ethnicity was 
formulated using stringent guidance from a number of sources179-181. Their 
recommendations were carefully considered and used to devise an adequate 
question for collecting data on ethnicity. The final versions of the questions 
were put together to form a demographic and exposure questionnaire that 
was then submitted for ethical approval to NRES. During the final design of 
the questionnaire, after ethical approval, the demographic and exposure 
questions were combined with the LRSQ questions to form one, relatively 
brief, questionnaire (see appendix 5, figure 8.7).  
 
3.3.5 Power point presentation mock up of proposed online documentation 
This document provided a visual mock up of the proposed online resources 
(see appendix 2, figure 8.1). It was drafted using Windows Power Point and 
provided an imitation of the invitation email, demographic questions and the 
LRSQ in the form of potential slides that the participants might view. 
Although the online questionnaire had not been developed at this stage, 
these slides provided the foundations for its development. 
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3.3.6 The LRSQ 
Domains of the LRSQ were edited after permission from Professor Shaw. In 
the second domain “My child has snored” was removed because previous 
studies showed poor internal validity for this particular question. In addition 
the question “Has your child ever had wheezing (whistling noise) coming 
from the chest) at any time in the past?” was removed. This is because the 
LRBCS is a longitudinal study from birth so would be expected to pick up any 
symptoms of wheezing from birth making this question unnecessary. The 
original front page consisted of questions regarding contact and 
demographic details, these were simply re-ordered following Patient and 
Public involvement work at the LWH, discussed further in the fifth chapter of 
this thesis. The final section of the LRSQ is aimed at gathering data 
concerning treatment and interactions with health care services; the 
exclusion of this section is highly unlikely to affect the validity of the symptom 
component of the questionnaire. These questions again were edited during 
the design of the web-based questionnaire following PPI work at the LWH. 
 
3.4 Sponsorship 
A sponsor is ‘the organisation responsible for a project's administration, 
management and financing (or arranging financing)182. NRES states that “all 
research falling under the remit of the Secretary of State for Health must 
have a formal sponsor, this includes all research in health and social care 
that involve NHS patients, their tissue or information’182. NRES states that if 
a co-sponsorship agreement is reached then one body should be nominated 
as lead sponsor for the purposes of the ethics application and a sponsor 
letter should be provided describing the responsibilities of each sponsor182. 
In the case of this study, co-sponsorship was secured from the University of 
Liverpool and the Liverpool Women’s Hospital Foundation Trust. The 
University of Liverpool agreed to act as this study’s lead sponsor. 
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3.5 Amendments  
The study received a favourable opinion in May 2012 following a 
proportionate review by the West Midlands NRES committee (Reference: 
12/EM/0194). Since then, only two applications for minor amendments have 
been submitted to NRES.  
 
3.5.1 First Minor Amendments 
These amendments were initiated during further development of the 
recruitment strategy and the discovery of additional extras in terms of the 
software. An optional QR code (two dimensional bar code) that provided a 
link to an online version of the sign up form using the software Mail Chimp 
was added to the recruitment postcard. This was proposed as it not only 
added an additional contemporary method for signing up to the study but 
also provides an opportunity to assess the viability of this strategy. 
 
To promote the study at the Liverpool Women’s Hospital an A3 poster was 
drafted and designed using information from the postcard. This also includes 
the sign up QR code. Posters will be displayed on maternity and neonatal 
wards at the Liverpool Women’s Hospital. Prior to NRES application, 
approval was first sought from Ms Louise Hardman, the Local Research and 
Development Clinical Trials Coordinator for the LWH, who approved the A3 
poster and the use of the QR code. 
 
The information content on the postcard has been approved with only the 
exception of the QR code, which is also included on the poster (see 
appendix 2, figure 8.3). This QR is simply a link to an online version of the 
postcard, which allows patients to sign up to the study electronically. The 
sign up form includes the same information content as both the postcard and 
poster.  
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3.5.2 Second Minor Amendments 
The following additional amendments were made prior to commencing 
recruitment (all developed in order to facilitate recruitment). An additional 
option box has been added to the recruitment postcard for singleton, twins, 
triplets and other. This change has been added in order to ensure that the 
research teams identify any babies who have the same mother and date of 
birth. 
 
The study title has since been revised to include a more comprehensible 
‘Liverpool Baby Breathing Study’ title in addition to the current title 'the 
Liverpool Respiratory Birth Cohort Study'. This was felt to be a more parent-
friendly title. Feedback from parents and midwives concluded that there was 
some confusion with the current title and that both groups would prefer an 
additional title that is easier to remember and understand. This will be 
included on all emails and documents in addition to the current title, The 
Liverpool Respiratory Birth Cohort Study. 
 
A new study website was designed and constructed purely for the benefits of 
participants and to aid recruitment 
(http://pcwww.liv.ac.uk/~lrbcs/babystudy.htm).  The content of this website 
includes details from the patient information documents already submitted to 
ethics. Patients may sign up via the website to receive regular updates on 
the study's progress. The website plans to include details on the recruitment 
process and preliminary study results. In addition, the research team's 
contact details are available, if participants wish to contact the research team 
with questions or problems. 
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3.6 Conclusion 
Considerable care was taken while preparing the required documentation for 
ethical submission.  Guidance given by NRES and IRAS was reviewed and 
carefully considered during its development. Ethical approval was given 
following proportionate review as the LRBCS is considered a ‘low risk’ as it is 
an observational study. Co-sponsorship has been secured from the 
University of Liverpool and the Liverpool Women’s Hospital Foundation 
Trust. Since ethical approval, only two minor amendments have been made. 
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4 Questionnaire Development 
 
4.1 Introduction 
4.1.1 The Truth About Web-Based Questionnaires 
In recent years, numerous studies have been conducted in relation to Web 
based surveys. Since the late 90’s, as the popularity, simplicity and potential 
of the Internet has developed it is easy to see why researchers view the 
Internet as an invaluable tool for research183. Web based questionnaires are 
a particularly promising method that are less costly, provides more reliable 
data and has higher response rates183. Participant rates in epidemiologic 
studies have been shown to gradually decrease approximately 1% per year 
over the last decades, with sharper declines in recent years183. Older studies 
have shown poorer response in web-based questionnaires but since the 
popularity of the Internet has increased more recent studies have in fact 
shown higher response rates184. 
 
Recent studies have actually shown that the overwhelming majority of 
respondents preferred the Web-based version to postal questionnaires and 
telephone interviews184. The US Millennium Cohort Study is a successful 
example of the use of the Internet for epidemiological studies when over 50% 
of 77,047 participants chose to enrol in the study via the web185. This 
resulted in substantial cost savings to the project185. Questionnaire 
completion rates were, on average 98.3%, for both the web and paper 
responders185. However, web responders provided more complete contact 
information, including their e-mail addresses185. These results demonstrate 
the value of questionnaire research conducted over the Internet in 
comparison with traditional postal questionnaire methods186. 
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A search conducted using PubMed, identified 210 articles relating to Internet 
or online questionnaires and postal questionnaires. This was narrowed down 
to 48 relevant articles after reviewing titles and abstracts. These articles were 
subsequently reviewed to identify what current literature has to say about 
web-based questionnaires versus postal questionnaires and lessons that 
might be learnt. Literature was further reduced to 33 relevant articles which 
provide valuable literature regarding web based questionnaire studies and 
there development, dating between 1998 and 2013 (see appendix 3, table 
8.4).  
 
Past studies have noted significantly higher response rates with postal 
surveys187. A 2004 study sending postal surveys to surgeons also 
demonstrated significantly lower response rate to web based surveys 
(99/221, 45%) than postal questionnaires (128/221, 58%) (absolute 
difference 13%, 95% confidence interval (95%CI) 4%-22%, p<0.01)188. It was 
noted that researchers should not assume that the widespread availability 
and potential ease of Internet-based surveys will translate into higher 
response rates189. Fleming et al (2009) found that the web-based survey 
yields a sample not significantly different than the mail survey in terms of 
gender, age, income, education and country of residence of respondents, 
and at a substantially lower cost190. Web-based and mail surveys can easily 
be ignored so getting a reasonable response rate can be challenging190.  In a 
German study (2010), the vast majority (328) participants chose to use Web-
based questionnaires rather than the traditional postal survey (139)191. In a 
2010 survey of smokers 438 (63%) chose to receive a mailed paper survey 
and 259 (37%) chose an Internet survey, although return rates were the 
same for both modes (92% versus 92%, p=0.82)192. 
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In comparison, a more recent study by Atherton et al (2010), where 
participants were contacted by email after 12 months and given a web link to 
an online questionnaire or sent a postal questionnaire response rates were 
51% and 29% 4 weeks after (Relative Risk (RR) 1.78 (95%CI 1.47 to 2.14)) 
and 72% and 59% after three months189. In this young student population, an 
online questionnaire was quicker, cheaper and more efficient than a postal 
questionnaire but some college students did not have an email address193.  
 
In the contrasting elderly population, web-based response rates are 
substantially reduced194. In a hip replacement study (2011), response rates 
differed significantly (p<0.001) between both groups, with a 92% response in 
the pen-and-paper group and a 49% response in the web-based group194. A 
2010 study showed that web response was greatest at younger ages, with 
20.9% of those aged <30 years responding195. This declined with age as 
3.6% of women aged 60 years or more responded195. Web questionnaires 
were filled out more completely than paper questionnaires, regardless of the 
sensitivity of a question195. 
 
In a 2006 study investigating testicular cancer, participant nonresponsive 
was significantly higher among participants who chose the postal 
questionnaire196. The proportion of questionnaires with missing items and the 
mean number of missing items did not differ significantly by mode196. 
Compared with postal questionnaires, online questionnaires were returned 
significantly more quickly and required significantly fewer reminders196. 
Online questionnaire completion can be offered in a cancer sample without 
compromising data quality196. 
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Web-based questionnaires offer potentially substantial cost savings but past 
studies show that this needs further evaluation184. These savings are 
because the costs for printing questionnaires, postage, and data entry are 
avoided184. A study by Russell et al showed that the cost of developing and 
processing a returned paper questionnaire was four times that of a returned 
Web questionnaire, primarily because of return postage costs and greater 
processing time for paper questionnaires197. However the set-up costs, 
including Web site and survey design, may be substantial, particularly for 
very large studies, so this must be evaluated184. Those that invited 
participants through e-mail reported cost benefits associated with using Web-
based questionnaires184. The relatively low cost of web-based questionnaires 
advantageous as it enables large sample sizes, thus providing an increased 
potential for sub-group analysis and decreased sampling variance198. 
 
The speed and accuracy of web-based data collection is superior to postal 
questionnaires199. Not only is data collected using web-based questionnaires 
better quality but it is also much more complete199. Validation checks can be 
incorporated with prompts that alert respondents when they enter implausible 
or incomplete answers184. Web questionnaires are also more rapidly 
returned, even at least twice as quickly as postal questionnaires196. Email 
systems are superior to the postal in terms of speed of data collection187. 
 
 Some studies suggest that fewer reminders are needed for online 
questionnaire return because the majority of online questionnaires were 
returned before the first reminder193, 196. Ritter et al also found that Internet 
questionnaires required fewer follow-ups to achieve a slightly (non-
significant) higher completion rate compared to mailed questionnaires200. 
However other studies showed that more frequent reminders were essential 
in obtaining a good response rate187. Telephone prompts and postal 
questionnaires were also useful for higher response rates197. Regardless of 
the type of questionnaire reminders are effective and have been shown to 
increased recruitment by around 4% for each reminder sent for both 
invitation methods197. Email invitations were shown to be simpler and 
cheaper to use, despite not affecting response rates197. 
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One of the main issues with web-based questionnaires that researchers 
should be aware of is the potential sampling bias created by more highly 
educated participants and managers/professional choosing to complete 
online questionnaires196. However, this is unlikely to cause problems if both 
postal and online questionnaires are offered and can be adjusted for by 
weighting in some circumstances196. Researchers must recognise that 
younger patients are more likely to use online sources of information and 
return web-based questionnaires201. In a study by Lusk et al (2007), web-
based respondents were younger, and worked fewer years in healthcare, 
and were more likely to be male and to work in a hospital202. Mayr et al 
(2012) also concluded that participants using the Internet were younger, 
better educated, and more often male compared with participants preferring 
the paper version191. Despite this, after adjusting for these differences, 
investigators found no additional direct effect of web-based data collection on 
any of the outcome variables191. A more recent study by Danon et al (2013) 
noted a clear difference between the age of participants who completed the 
web survey in comparison to those who completed the postal one, the 
average age being 37 and 56 respectively203. These factors will certainly be 
considered during the development of the LRBCS. 
 
Mixed-mode surveys have also been conducted, that involve the application 
of a mixture between postal and web based questionnaires204. They are 
viewed as an alternative method to postal surveys that produce comparable 
response rates at lower costs205. Combining a web-based questionnaire with 
a traditional postal follow-up questionnaire (mixed-mode survey) could 
possibly compensate for the previously noted weaknesses of completely web 
based surveys and provide an alternative to a postal survey204. A study by 
Beebe demonstrated that an initial mailing of a self-administered form 
followed by a web survey to non-respondents provided a non-significantly 
higher response rates and a more representative sample than one that 
started with a web-based form and ended with a mailed survey (71% vs. 
62%, p=0.07)206. 
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A web-based system is not without its flaws. Electronically distributed 
questionnaires require correct email addresses as well as access to 
computers and the Internet for successful deployment187. Mailed and 
electronically distributed questionnaires do, however, give participants time 
to think about their responses to questions, but may require telephone or 
helpline assistance to be available for participants187. In a study by 
Braithwaite et al on general practitioners 26% of the email invitations sent 
were rejected by the server due to incorrect or invalid e-mail addresses197.  A 
summary of the pros and cons of have been summarised below (table 4.1). 
 
Table 4.1: Summary of pros and cons of web-based questionnaires 
Pros Cons 
Higher response rates Concerns regarding response rates 
Less costly as costs for printing 
questionnaires, postage, and data entry are 
avoided 
Set up costs may be required for web site 
and survey design, which can be 
substantial 
Better quality data that is more accurate 
e.g. less missing data 
Concerns regarding the reliability and 
validity of the data obtained 
Accessibility is increasing as popularity of 
the internet ha increased and technology 
such as smart phones allow access. 
Limited accessibility for a subset of the 
population without access to the internet or 
emails 
Emails systems allow quick delivery of 
questionnaires and are cheaper and 
quicker to use 
Correct email addresses needed 
Some respondents prefer these form of 
questionnaires particularly the younger 
population 
Some respondents prefer postal 
questionnaires, particularly the older 
population 
Online survey software enables fast data 
collection in real time 
Safety and confidentiality issues and 
participants perception of these 
Easier to monitor response and problems 
with delivery 
Respondents may not check their emails as 
frequently as their post  
Fewer reminders, and if needed these are 
easier to carry out 
Some studies report that more frequent 
reminders needed 
Any sampling bias can be weighted 
Sampling bias due to respondents being 
more highly educated and from a younger 
population. 
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Nonmonetary incentives, such as lottery participation and survey results may 
significantly improve response rates184. In a study by Wilson et al, knowledge 
of a financial incentive did not significantly increase the response rate to an 
online questionnaire207. It was concluded that future studies should consider 
including a randomized element to further test the utility of offering incentives 
of other types and amounts to participate in online questionnaires207. 
Additional factors that improve response rates have been summarised in 
table 4.2 below. 
 
Table 4.2: Factors that improve response rates in web surveys 
 
 
 
Factor Example/ description 
Nonmonetary incentives  
These include Lottery participation and survey 
results184 . Lottery participation seems to be the 
most effective for short questionnaires208. 
 
Monetary incentives 
 
A money based reward such as gift vouchers e.g. 
Amazon seem the most effective for long 
questionnaires208. 
PDF version  
Providing an additional pfd option to give patients a 
choice184 
Careful use of design 
elements  
Text, format of questions, images, colour, 
graphics184 
Style of questions, 
number of pages 
Minimal pages and readable format of questions.  
Prompts to certain questions to improve 
understanding198 
Alternative postal option 
Minimise sample bias and offer participants an 
choice209 
Email invitation 
Emailed invitations to join a study or emails 
including URL links to a questionnaire improve 
response rates as opposed to mailed invitations or 
online recruitment 210 
Reminders  Frequent reminders improve response rates187 
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The main advantages of using electronic surveys are their relative ease of 
implementation, and the potential to conduct large-scale surveys whilst 
eliminating the costs of stationery, postage and administration197. Simple 
questionnaires do not require extensive programming skills or time 
particularly with the help of modern survey software197.  Responses from 
online questionnaires can be automatically and easily inserted into 
spreadsheets, databases or statistical packages197. Not only does this save 
time and money, but also reduces missing data during completion and 
human error in data entry and coding197.  
 
Data can also be collected continuously, in the participants’ own time, 
regardless of time of day and day of week, and without geographical 
limitation198. Prompts to certain questions can alert respondents if they don’t 
understand, skip or incorrectly answer questions198. Drop-down boxes 
provide participants with a range of possible answers, questions can be 
ordered randomly, conditional questions can be included, skip patterns may 
be built for ease of navigation, even multilingual formats are possible198.  As 
one study pointed put, the growth in e-mail, online banking and bills being 
paid on the Internet suggest that, at least for some people, the Internet 
is a more convenient medium than traditional means of communication198. 
 
Interactivity in the web questionnaire increased compliance in completion of 
the second section of the questionnaire211. The order in which respondents 
see specific questions can be controlled, preventing respondents from 
returning to change their answers197.  Although automated systems of 
electronic entry of data into a database exist for paper-based surveys, these 
are relatively expensive197. However, web-based questionnaires allow simple 
automatic transfer of data into a database, thus eliminating the need for 
manual inputting and avoiding potential errors of data entry197. 
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Although scarcely used in epidemiological research, the advantages and 
disadvantages of web-based questionnaires, particularly in comparison to the 
more traditional postal questionnaire method have more recently been widely 
documented184. Currently developments in web-based questionnaires are 
very promising but considerable care must be implicated when designing 
studies around this method184. Internet research offers many advantages but 
as numerous studies highlight, further research is required into methods to 
improve the external validity of web-based questionnaires184. This includes 
approaches to increase the representativeness of study samples and limit 
response bias202. 
 
Past studies have noted that the general population has yet to become more 
familiar with the Internet before an online survey can be the first choice of 
researchers133. However the web-based method is worthwhile considering 
within selected populations as it saves resources and provides more 
complete answers212. The Internet is an ever-developing field and as online 
banking, payments, booking and searching becomes increasingly popular 
and it is likely web-based questionnaires will follow the trend209. Assuming 
the interface is well designed and user-friendly, many patients were happy to 
use the Internet to answer questionnaires209. As current literature shows, it is 
not yet time to completely abandon paper209. But alongside a traditional 
paper questionnaire to minimize sample bias, a web-based questionnaire is 
certainly a very promising option197. 
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4.1.2 Web-based Questionnaires and the LRBCS 
The creation of an online equivalent of the LRSQ was essential in order to 
facilitate emailing versions to participants. A portable document format (pdf) 
version was not considered due to the major limitations of this method in 
terms of design, usability, response rates and ease of return. Instead the 
research team opted for a questionnaire that may be completed online, 
rather than one that needed to be returned by email. There are many 
advantages to this method that include rapid data collection, faster return, 
cost savings, less missing data/ more complete data and relative ease of 
implementation. However online surveys are not without their limitations such 
as sampling bias, required email addresses and computer literacy, which 
may lead to poorer response rates. 
 
In order to produce an online version of the questionnaire, survey or form 
filling software is needed. Survey software needs to be acceptable in terms 
of freedom to design and usability for researchers to ensure the success of 
the LRBCS. In addition, the survey software needs to be practical and usable 
for all participants. Software that has the scope to edit all elements of design 
and appearance is essential. To ensure that the most appropriate, cost 
effective and adaptable software is used, several different software options 
were identified. These were explored and trialled by the research team to 
evaluate their potential for use in this study. 
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4.2 Justification of Software 
4.2.1 Survey Software Options 
Numerous survey building software options were identified and have been 
summarised (table 4.3). Both form and survey building software provided a 
potential platform for developing an online questionnaire. All software options 
were evaluated in terms of usability, freedom of design, deployment method, 
cost and online security. Many of these were excluded on the basis of price, 
usability, security and post-purchase support (table 4.3) 
 
Table 4.3: Survey Building Software Trailed 
Survey Software Form Software: 
KwikSurvey, Qualtrics (and 
Surveyz), SurveyBuilder, Survey 
Expressions, Survey Gizmo, 
Smart-Survey, SelectSurvey.NET, 
Survey Methods, Survey Monkey.   
Adobe FormsCentral, 
EmailMeForm, 
FormBuilder, Formsite, 
Google Docs, WordPress, 
Wufoo.   
 
Of the software summarised (table 4.3), four software options demonstrated 
potential for use in this study and were explored further. A comparison of 
these options has been summarised below (table 4.4). Among these are 
SelectSurvey.Net (SS), SurveyMonkey®, Google Docs and Adobe® Forms 
Central (AFC). The table clearly displays that SS and AFC are the superior 
options and the most desirable for use in the LRBCS. 
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Table 4.4: Comparison of Survey Software (courtesy of B. Griffith) 
 
 
 
4.2.2 SelectSurvey.Net vs Adobe Forms Central 
Following software comparisons, the research team concluded that the best 
options would be either SelectSurvey.NET (SS) or Adobe® FormsCentral 
(AFC). The former is secure and available free through the University of 
Liverpool, but has limitations in terms of formatting213. The latter is very easy 
to use with freedom of design, but has moderate cost implications214. Both 
software options have their benefits and limitations, which are discussed later 
in this chapter. 
 
Survey Monkey Google Docs Adobe Forms Select Survey   
Annual Cost 
£299 Free £105.39 University 
funded 
Design Usability Good Good Excellent Fair 
Formatting 
Appearance 
Templates Templates Unlimited Templates 
Skip Logic Question Yes No Yes No 
Answer Piping Yes No No Yes 
Answer Pre-
Population 
Some No No No 
Help text No Limited Yes No 
Logos and / images 1 No Unlimited 1 
Field Validation Yes No Yes Yes 
Integrated email Limited No No Limited 
Security System SSL Encryption Data cloud SSL encryption Encrypted 
Data Export Yes Yes Yes Yes 
Statistical analysis  SPSS export Excel export SPSS export SPSS export 
Data Summary Yes Yes Yes Yes 
Progress Bar Yes No Yes Yes 
Support Available Email No Both Via UoL 
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It was particularly important to ascertain the security of both survey software 
before either were considered for use in the LRBCS. Both software options 
offer layered security services. AFC is Secure Sockets Layer (SSL) 
encrypted and is hosted on a hypertext transfer protocol secure (https) 
server214. HTTPS is a protocol for secure communication over a computer 
network with particularly wide deployment on the Internet, while SSL 
provides additional data security layered under https215. SSL is a encryption 
technology that encodes information from the client machine to make it 
meaningless if it is intercepted in transit and is designed to enable web-sites 
to pass sensitive information securely216, 217.  
 
SS claims to have seven security levels, which include, SQL injection 
protection. SQL injection is a technique often used to attack data driven 
applications and exploits a security vulnerability in an application's 
software218. SS is also hosted on a https server provided by the University of 
Liverpool213. Both survey software offer adequate security levels for this 
study’s requirement. Feasibility testing conducted at the LWH was deemed 
the most appropriate method to determine which survey software should be 
used for the study. Mothers were asked to complete both versions of the 
initial questionnaire designed using both forms of software and comment on 
appearance, usability, format and readability, before indicating their overall 
preference. The process and results of the feasibility testing are discussed in 
chapter five of this thesis. 
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4.3 Mailing software 
An imperative part of this study’s methodology is the deployment of 
questionnaires. In order for this to be feasible and practical, an automated 
scheduling emailing system was needed. Emailing a link to participants is 
reportedly the best method to deploy online questionnaires219. None of the 
survey software options that the research team explored had an integrated 
and automated emailing system that would be suitable for the LRBCS. Some 
of the mailing requirements of the study could be met with a simple email 
merge but this would require date calculations to be entered for each 
participant. This is time consuming, impractical, and could result in human 
error leading to surveys being sent at incorrect dates, particularly as 
potentially 8,500 participants may be recruited each year as part of the 
maximum recruitment strategy. Mailing using email merge would also rely 
upon an individual’s personal computer being switched on at the specified 
date and time to allow emails to send, which is also highly impractical.  
 
Many email scheduling software options identified would significantly burden 
the study financially, with prices ranging from $75 - $500 month.  Email 
scheduling software includes Constant Contact®, Pinpoite,Inc, iContact LLC, 
Benchmark Email(Benckmark Internet Group), MailChimp®, GetResponse® , 
Mailigen® , Vertical Response Inc, Mad Mimi LLC, GraphicMail Ltd, 
Campaigner® and Chaos Intellect,Inc. Options that were not web based and 
required downloading a software package would not be practical with large 
and changing research team. In addition, these programmes require a 
computer to remain switched on in order to process emails. This is both 
costly and impractical, especially when web-hosted options offer a 
convenient and accessible alternative. After researching numerous email 
management services, it was decided that MailChimp® offers the most 
efficient system to meet the needs of this particular study. 
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4.3.1 MailChimp® 
This email management system host’s email lists on a secure online server 
and allows automated emails to be sent regardless of whether the 
researchers computers are on. This fully automated service schedules 
emails at specific intervals from the information held in its database such as 
child’s date of birth, without the need to calculate dates. A member of the 
research team may set up all future emails as soon as participants have 
consented to be contacted by the study team. Potential participants may 
provide consent to be contacted either by completing their details on the 
recruitment postcard. Emails may be scheduled to send at specific intervals, 
thus ensuring invitations for survey completion are deployed at precisely the 
correct time point to the participants.  
 
An additional feature, particularly useful for the LRBCS, is the option to 
create a sign-up Quick Response (QR) Code220. This two-dimensional bar 
code stores a Uniform Resource Locator (URL) that can be read using a 
Smartphone application. Once scanned, the code links to an online sign up 
form to the LRBCS. Once completed, the research team are notified, and 
participants are automatically subscribed to the study list and are 
subsequently sent the questionnaire at the relevant time. 
 
The research team are also able to track individual participants actions with 
regards to opening emails, number of times emails are opened and if the 
URL link to the survey had been clicked221. This intelligent software displays 
the time and date participants open emails221.  The overall “open-rate” is 
calculated as a percentage in addition to the percentage of participants who 
have clicked on the link221. These features allow the team to recognise poor 
response rates or any increases in dropout, and will therefore allow them to 
address the root of these issues promptly221.   
 
Recipients may employ autonomy by ‘unsubscribing’ themselves from the 
mailing list221. This addresses the right of participants to withdraw from the 
study at any time, consistent with ethical approval. In addition the technology 
allows the research team to ask participants to specify their reason for 
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leaving the study. Reports are emailed in real time to the research team 
detailing which participants have removed themselves from the study and 
why they have 
chosen to do so, 
again identifying 
the research team 
to identify 
problems 
promptly221. An 
additional 
valuable feature is 
the option to pipe 
participant’s 
details not into the 
email contents but 
also into the email 
subject box. This 
enables the research team to send personalised emails that the respondents 
see as soon as they appear in their inbox, instead of only while reading the 
email. 
 
With regards to security, MailChimp® is hosted on an HTTPS secure server 
and is SSL encrypted222. Passwords are encrypted and distributed denial of 
service (DDOS) mitigation is in place at all data centers222. DDOS are 
attempts to make a machine or network resource unavailable to its intended 
users, such as efforts to temporarily or indefinitely interrupt or suspend 
services of a host connected to the Internet. All these measures ensure 
participants’ details are safe and secure. 
 
The format and design of the emails themselves are also easily modifiable221. 
The study sponsors’ logos (LWH and UoL) may be applied in addition to the 
colourful children footer, consistent with the questionnaire design  
(see figure 4.1). This maintains a professional appearance that may be easily 
recognised by participants. With unlimited merge fields, the research team 
Figure 4.1: Preview of an Email Drafted by MailChimp® 
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can personally address emails to parents, using their child’s name and the 
unique identification number221. Replies to these automated emails can be 
forwarded directly to the research teams’ email address allowing the 
research team to address any questions, feedback or issues the participants 
may have221. 
 
MailChimp® abides by the United States, CAN-SPAM Act (2003) and 
requires its costumers to do the same223. As a result emails sent by this 
intelligent software will not appear in the recipients junk folder. MailChimp® 
also provides guidance for avoiding spam filters and reduces points 
appointed as part of spam filters criteria224. In addition MailChimp® offers an 
Inbox inspector that enables clients to test email ‘campaigns’ and thus 
reducing the chances that emails are sent directly to recipients junk/trash 
folder, resulting in a lower open rate and subsequently fewer responses225. 
MailChimp® regulations also reflect those of UK spam laws for Electronic 
Communications, the Privacy and Electronic Communications (EC Directive) 
Regulations 2003226. 
 
Overall, MailChimp® is an essential component for the deployment of the 
online LRSQ. Not only does the mail-scheduling feature reduce 
administrative error with regards to deployment of the questionnaire, but also 
features such as reducing spam score are imperative to the success of the 
online side of the LRBCS. 
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4.4 Developing the Online Questionnaire 
Prior to feasibility testing, two separate questionnaires were developed using 
both SelectSurvey.Net and Adobe® Forms central. This allowed the usability, 
design options and any limitations of the software to be thoroughly 
investigated. 
 
4.4.1 Design Considerations 
Optimal design of web surveys is essential in order to maximise the benefits 
of such a rich audiovisual and interactive self-administered medium227. 
However this must be done in a responsible and informed manner227. Since 
the ever-developing worldwide-web evolves at a fast pace, literature 
surrounding the Internet becomes dated very quickly. The Internet offers new 
possibilities for the implementation of questionnaires. However this also 
comes with a numbers of issues that included the complexity of survey 
software, respondents’ computer experience, browsers, speed of access, 
possibly security issues and complexities with operating systems 
configurations228. A review of current literature on developing and designing 
questionnaires, particularly those that are web based, found that a number of 
factors regarding questionnaire design influence participant responses229. 
Factors include, the topic of the survey or study, advanced graphics, 
instructions for completion and layout229. 
 
Respondents may not actually view the questionnaire as was intended by the 
designer due to differences between web browsers, operating systems, 
screen configurations230. This can compromise the aesthetics, particularly 
images and colours of the questionnaire. A progress indicator is an additional 
function suggested from user comments in one survey229. Software can place 
constraints upon the layout and possibly the content of online surveys and 
they take longer to design than postal surveys, highlighting the importance of 
correct software selection. HTML surveys enhance response rates because 
of improved aesthetics with colour usage; screen design and question 
formatting such as skip logic and conditional questions231. 
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Concerns have been raised over Matrix style questions as response bias has 
been reported232. 
Matrix style questions 
are two-dimensional 
version of a multiple 
choice question type 
with selection boxes 
or circles. They are 
arranged in a table- 
like format with the 
questions listed to the left and the answer choices across the top (see figure 
4.2). Survey software advise minimal use of matrix questions as they 
increase survey complexity with regards to appearance and completion233.  
 
In comparison, drop-down 
style questions are less 
complex and are useful when 
many choices are provided. 
This question type offers 
respondents multiple choices 
in a dropdown list format and 
requires the selection one 
response (see figure 4.3).  
 
Literature suggests that it is important to consider technical requirements 
such as browser requirements, technology used as mode of access232. In 
addition, questionnaires must be trailed thoroughly before they are made 
available to participants232. Recommendations have been made to employ 
filter questions to prevent participants from having to complete unnecessary 
questions232. It is important to ensure respondents reply only once234. A 
unique identifier is reportedly the most effect method for preventing or 
identifying multiple responses235. Alternative methods would be to compare 
host names or Internet protocol (IP) addresses of submissions236. However 
Figure 4.2. Example of Matrix Style Question 
Figure 4.3. Example of Dropdown Style Questions 
  106 
this requires knowledge of how these addresses are assigned on each 
network to make effective use of this technique236.  
 
Clear understanding of the target audience is important to design an 
appropriate questionnaire237. Limited use of images, charts and graphs 
reduce the questionnaire download time237. However careful use of images 
can provide a context for questionnaire without having to read extra text237. 
Advanced graphics may improve respondents’ motivation and satisfaction237. 
Carefully selection of font and consideration of font size ensures 
readability237. Navigation guides such as progress bars are useful tool to help 
participants complete the survey without getting discouraged or lost237. 
 
4.4.2 Software advantages and limitations 
Designing questionnaires using both SS and AFC provided an opportunity to 
clearly assess advantages and limitations of both survey software. The 
usability of SS was significantly poorer than AFC. Designers had to edit 
colour, images, font etc on a separate screen without being able to view 
immediate results. In addition, only one image may be added, including logos 
(see figure 4.4). AFC in comparison, enabled users to easily design 
questionnaires using a drag and drop editor. In addition questions may be 
copied and pasted and therefore easily duplicated214. In addition AFC allows 
a test drive function, which ensures that the questionnaire may be completed 
smoothly, and data collections function efficiently214. Forms are easy to 
personalise with any number of logos or pictures214. A useful function is the 
ease to create a PDF version, create conditional questions and 24-hour 
easily accessible support. A PDF version is a particularly valuable asset as 
this can then be printed and sent as a paper copy identical to the online 
version of the questionnaire. In addition it is possible to collaborate with other 
users to create forms214. AFC is very customisable, as far as changing 
backgrounds, colours, fonts, and adding images are concerned214. The 
software also enables users to create multiple types of questions and copy 
and paste multiple form elements214.  
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Nevertheless, SS software does include basic emailing software, this allows 
users to control mailing lists but does not include any form of automated 
email scheduling213. Although answer piping is a feature offered, text must 
already be included at the start of the survey and this is difficult to set up213. 
Piping is a technique that involves automatically including a previous answer 
in the questionnaire as part of a subsequent question. For example if the 
participant entered their name as ‘Mrs X’, subsequent questions would 
automatically include the participants name ‘Mrs X’, making the questionnaire 
more personal. In addition, a previously selected answer may be ‘piped’ as 
new answer choice in a follow-up or future question. A benefit of this type of 
survey is that it offers unlimited responses per survey213. Skip logic is 
available but only using pages, not individual questions. In addition piping is 
possible from previous answers but this is complicated to put into practice213. 
 
 
 
Figure 4.4: Example of the Finalised, SelectSurvey.NET-Version  
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A limitation of AFC is that there are a restricted number of responses 
perform. Creating multiple forms can rectify this and all responses can be 
imported on a single datasheet. In order to link all data for longitudinal 
analysis a unique ID will be given to each participant to minimise errors that 
might occur with multiple forms. Although SS allows page condition logic, 
individual conditional questions are complex to construct and very basic. 
Question libraries appear to be a useful function but in reality questions need 
to be designed in the library. AFC allows simply copying and pasting 
questions even between different forms. Support for SS is not as useful or 
available as their website claims but computing staff at the UoL were able to 
assist with any issues or problems213. 
 
Once the questionnaires had been designed, both survey options were 
trialled using different browsers such as Internet Explorer, Safari, Firefox and 
Google Chrome. The appearance of both questionnaires did not differ. 
Literature also highlighted the importance of considering participants mode of 
access such as using a laptop, mobile, tablet or a personal/desktop computer 
(PC). Many participants may have limited technology to access the Internet 
so it is important that questionnaires may be completed using as many 
modes of access as possible. 
 
Time stamps collected by AFC allowed establishment of the exact dates and 
times at which participants completed their surveys.  In combination with 
MailChimp® , which records times participants open the questionnaire, this 
data allows the average time to complete of the questionnaire to be 
calculated. SS records date of response but not the time completed213. 
 
Clearly both the survey software options identified have advantages, and 
limitations. Is was decided that the most efficient and diplomatic way to 
evaluate the optimal software would be to use potential participants of the 
study, the mothers at the Liverpool Women’s Hospital. This would be 
conducted in the form of feasibility testing. 
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4.5 Conclusion 
Online survey software and email scheduling software are imperative for 
development, deployment and success of the online LRSQ. MailChimp® has 
proved to be the most efficient method for emailing participants, particularly 
with it’s automated scheduling options. SS and AFC were concluded to be 
the most practical measures to design and carry out the questionnaire 
survey. Feasibility testing at the LWH will ascertain the most effective survey 
software for the LRBCS.
  110 
5 Feasibility Testing 
 
5.1 Introduction 
 
5.1.1 What are Feasibility Studies? 
A feasibility study may be defined as a preliminary study to determine a 
project's viability1. They are used to estimate important parameters needed 
to design the main study1. Another definition for feasibility studies is the 
“analysis and evaluation of a proposed project to determine if it is 
technically feasible in addition to being possible to conduct within the 
constraints of the proposed cost”238. These studies may be used to evaluate 
potential recruitment and follow- up strategies in order to maximise 
response rates191. In addition to aiding the design of a suitable outcome 
measure such as standardised questionnaires239. Crucially, feasibility 
studies do not evaluate the outcome of interest as this is left to the main 
study239. Important parameters they may be determined by these studies 
are outlined in figure 5.1. 
 
 
 
 
 
• Standard deviation of the outcome measure, which is needed in some cases 
to estimate sample size 
• Willingness of participants to be randomized 
• Willingness of clinicians to recruit participants  
• Number of eligible patients 
• Characteristics of the proposed outcome measure or designing a suitable 
outcome measure 
• Follow-up rates, response rates to questionnaires, adherence/compliance 
rates, etc.  
 
Figure 5.1: NETSCC Summary of Important Parameters that May be Established 
by Feasibility Studies1 
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It is important to distinguish between feasibility studies and pilot studies, 
particularly as studies labelled feasibility studies are reportedly conducted 
with more flexible methodology compared to those labelled 'pilot'1. 
Feasibility studies are allegedly conducted with a more flexible method 
strategy and are used to determine the initial viability of a study method239. 
In comparison, pilot studies are smaller versions of the main study that test 
if the components of the main study are viable239. They also provide an 
opportunity to estimate the study’s sample size240. In the case whereby the 
pilot is the first phase of the study and data contributed to the final analysis, 
this constitutes an internal pilot240. Alternatively at the end of the pilot study 
the data may be analysed and set aside, this is labelled an external pilot240.  
A pilot study and pilot work may also be differentiated240. Pilot work may be 
described as any background research to inform a future study, while a pilot 
study has specific hypotheses, objectives and methodology240. A pilot trial is 
a stand-alone pilot study and includes a randomization procedure241.  
 
Pilot studies are reportedly conducted with more rigorous components such 
as sample size estimation, randomization and control group selection 
compared with studies labelled 'feasibility'239. This is reflected in current 
literature, which showed that the majority of pilot studies were full studies 
run with smaller sample sizes to test out a number of methodological 
components and clinical outcomes simultaneously239. In comparison, 
feasibility studies tended to focus on fewer methodological components 
within individual studies239. It must also be noted that the MRC guidelines 
explicitly suggest that preliminary studies, be used preceding major trial 
which seeks to evaluate a package of interventions, rather than a single 
intervention242. 
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5.1.2 What is the Importance of Feasibility testing? 
 Feasibility testing provides a secure basis for developing and designing 
clinical studies. This is particularly important in an era when public health is 
moving towards evidence-based interventions. In order to accomplish and 
facilitate this, the need to select, adapt and evaluate such interventions is 
important. Feasibility studies are able to produce a set of findings that help 
determine whether an intervention has reasonable efficacy for use in a 
chosen study. Particularly with regards to outcome measures such as 
questionnaires, feasibility tests are a valuable method of evaluating the use 
of such measures and their suitability for the study and its population of 
interest. 
 
5.1.3 How does this link in with the LRBCS? 
In order to maximise the success and impact of the LRBCS, the research 
strategy must be of sound methodology. Both patient and public 
involvement (PPI) and feasibility studies have been identified as a 
constructive means to improve recruitment, response rates, attrition and 
overall reaction to the study243-245. As the usability of the questionnaire is 
imperative to the success of this study, therefore the evaluation of this 
outcome measure within the population of interest is advisable. Feasibility 
testing may be conducted before a pilot study or the study itself may begin. 
The benefits of involving of the patients and public have proven valuable 
and may be conducted by feasibility testing244, 246. It will enable the study 
team to identify prospective barriers for the study. This is particularly 
important, as the study will be primarily conducted online, so the 
accessibility and acceptability of the online questionnaire is important to 
ascertain. 
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5.2  LRBCS: Patient and Public Involvement 
 
5.2.1 Aim 
To assess the accessibility and acceptability of the online Liverpool 
Respiratory Birth Cohort Study in terms of presentation, format and 
appearance by means of Patient and Public Involvement.  
 
5.2.2 Introduction 
The design, appearance and format of a questionnaire influences both 
participation and response rates229, 247-249. Literature identified important 
layout and content factors to consider. The questionnaire introduction must 
outline the purpose of the study clearly; include details on use of the 
information247. Questions must be clear, simple and as short as possible, 
with demographic questions placed at the end of questionnaires250-253. 
Similar questions should be grouped together and general questions should 
precede specific questions to minimise conditioning249, 254. Relevant 
graphics and logos are useful as they remind participants about the purpose 
of the research247. Page density and readability are additional important 
factors, as too much information per page may confuse respondents, as 
might poor quality language247, 248. 
 
Key factors affecting participants’ perception towards a questionnaire are, 
the layout, order and density of the questions and information given, colour 
usage, backgrounds, images, logos, and variation in font248, 249, 254, 255. One 
method of identifying important design and appearance elements for 
questionnaires used in a particular cohort is by patient and public 
involvement (PPI). PPI is a practical method that involves patients and 
potential participants during the development of research and its use is 
increasing particularly in the UK256. PPI has evolved significantly as patients 
and the public have taken an increasingly more active role in the 
development of clinical research256.  
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PPI has become a key process in strengthening support for clinical 
research and improving delivery, particularly within the UK256.  Regulatory 
bodies such as the Department of Health257 and the National Institution of 
Health Research258 recommend PPI. The development of PPI within Clinical 
Research Networks is an example of its integration into major research 
initiatives256. Furthermore, the National Institute of Clinical Excellence 
(NICE) implemented PPI in research and development259.  
 
Public involvement reportedly improves recruitment as community members 
know how best to motivate and encourage their peers and is considered 
particularly valuable in qualitative research244. Involving the public when 
deciding how to collect information in studies improves response rates, in 
addition to making research more accessible to potential participants244, 260. 
Feedback from participants can address potentially significant flaws in the 
study method. As Henley et al described, “‘Patients played a pivotal role in 
providing ‘front line’ intelligence on how the trial was being received during 
its development and execution”243, 244. Literature has shown that PPI has led 
to improvements in the design of research tools such as questionnaires and 
interview schedules244. Field-testing such tools with the public has also 
improved their reliability244.  
 
It is hypothesised that formatting the look and presentation of the LRBCS 
study questionnaire will ensure that it is developed in a way that it is both 
appropriate and appealing to the target population. Researchers of the 
LRBCS concluded that PPI would be an important and particle method for 
assessing the acceptability and accessibility of the online LRSQ. 
Furthermore it was deemed essential to develop the LRBCS with the 
prospective study population. 
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5.2.3 Method 
 
5.2.3.1 Development 
A literature search identified elements of the format and design that impact 
the attitudes of participants towards study questionnaires. This may affect 
initial response rates, likelihood to complete the questionnaire and loss to 
follow-up229, 249, 254, 261. Table 5.1 concludes important elements that were 
considered when designing the questionnaire. The focus of this PPI work 
was to address the design, overall appearance and delivery of the 
questionnaire to the LRBCS population of interest. 
 
Table 5 1: Factors that Optimise Questionnaire Design 
Category Area Example 
Order of questions 
General questions need to precede specific 
questions (minimize conditioning), group 
similar questions together249, 254. Layout 
Demographic 
Questions 
Need to be placed at end of questionnaire 
(viewed as tedious)251-253. 
General Similar questions must be grouped together
249, 
254. 
Language Avoid vague terms/jargon and explain abbreviations250. Content 
Introduction Outline purposes, justification and how the information will be used247. 
Font Imperative that the font chosen is clear and legible as readability is important247, 250, 254. 
Design  
Page density 
Less pages does not necessarily make 
questionnaire seem shorter, and a more dense 
questionnaire may be viewed as tedious247, 248. 
Colour Enhances the questionnaire’s overall appearance254. 
Appearance 
Images Recognisable graphs and logos remind participants of research’s purpose247. 
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5.2.3.2 Research Material  
Key variables identified from literature enabled researchers to develop 
interview questions and prototypes of the questionnaires using different 
design elements and format. Important variables identified include layout, 
density of questions and information, question order, use of colours, 
backgrounds, images and logos. In addition to font size and colour. These 
variables have been shown to affect participants’ attitude toward the 
questionnaire and response rates. 
 
This PPI study would aim to appraise five domains; accessibility, density, 
font size, use of themes, images logos and background use (summarised in 
Table 5.2). In order to do this, prototypes of the questionnaire were 
developed and prepared, embracing import features of questionnaire design 
identified from literature (see appendix 4, figure 8.5). These prototypes were 
categorised into five short questions, each assessing the key domains 
identified. The prototypes provide visual prompts and enable interviewees 
to quickly identify their preferred answer. Between three to four prototypes 
were developed for each domain assessed (see appendix 4, figure 8.7). 
The interviewees selected would meet the same inclusion criteria as the 
LRBCS (see protocol in Chapter 2). 
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Table 5 2: Summary of Prototype Domains and Questions 
Prototype Domain Definition  Label Options 
Paper - 
Personal 
computer Laptop/Desktop Computer 
Tablet - 
Accessibility 
Are participants able to 
easily access and complete 
the questionnaire  
Smartphone - 
1 
Low – one question per 
screen and approximately 
3 lines of text 
2 
Medium – similar 
questions grouped 
together, approximately 6 
lines of text 
Density 
Volume of information 
displayed on each page 
including the spacing 
between questions 
3 
High– many questions and 
approximately 14 lines of 
text 
1 No colour 
2a Coloured font only 
2b Subtle colour 
Background Impact of colours in which the questions are set 
3 Mainly colour 
1 Image of children holding hands along the footer  
2a 
Plain background behind 
text with coloured vertical 
strips either size of the 
slide 
2b 
Colourful pencils along the 
footer and a header in a 
typeface of child-like 
writing  
Themes, 
Images and 
Logo 
Use of images, non-verbal 
communication, background 
and colour 
3 
Very colourful and had a 
child-style illustration in 
the background  
1 Arial Size 16 Font 
2 Arial Size 12 Font Font Size 
Most appropriate size and 
style of font 
3 Arial Size 20 Font 
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5.2.3.3 Delivery 
Post-natal mothers that met the LRBCS inclusion criteria (see LRBCS 
protocol in Chapter 2) were approached at the LWH for individual interviews 
regarding the questionnaire. Initially, 20 mothers were approached on the 
17th July 2012. Any feedback given by the infants’ father was acknowledged 
but feedback from mothers took priority. Verbal consent was obtained and 
eligibility for the LRBCS was confirmed.  
 
During the interview, mothers were shown standardised examples of 
specific presentations of the LRSQ and were asked to indicate their 
preference from three options and also given the opportunity to express 
their views and any concerns with the interviewers throughout the process. 
Interviews were conducted in a neutral manner, avoiding the use of emotive 
language that may produce bias. The interviews were conducted in a 
flexible manner allowing mothers as much time as needed to observe the 
examples, give feedback and ask any questions. 
 
After reviewing the prototypes, mothers were asked if they would like to 
provide further comments or indicate any additional design, which were 
noted. Researchers also ask mothers to describe their overall perception of 
the prototypes, and if any factors relating to the format of online 
questionnaires might affect their likelihood to respond. To ensure data was 
consistent and to minimise bias, responses were recorded separately by 
both researchers, then discussed and agreed to ensure that there were not 
incongruity of the results. 
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5.2.4 Results 
 
In total, 20 postnatal mothers that met the inclusion criteria for the LRBCS 
were approached and consented for interview. To minimise bias, two 
researchers recorded results separately. Additional comments were also 
summarised. 
 
5.2.4.1 Accessibility 
Accessibility to computers and methods of connecting to the Internet is an 
important factor to determine, as the LRBCS offers an online version of the 
questionnaire. It is also particularly important to ascertain as limited 
accessibility may lead to selection bias, affecting results from the online 
questionnaire227, 235. 
 
Of the 20 mothers interviewed, the majority preferred to access the Internet 
using a laptop or desktop computer (n=13). All mothers had access to their 
preferred method of completion. Interestingly, none of the mothers 
interviewed, preferred to receive a postal version of the questionnaire. Of 
the 20 mothers interviewed, 19 mothers had access to a personal 
computer. Although 25% of the mothers (n=5) preferred to access the 
questionnaire via a smart phone, they considered this mode to be complex. 
Those who chose this option did so as they believed it to be less time 
consuming and that it is available at ‘any place’ at ‘any time’. 
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5.2.4.2 Page Density 
This was categorised 
into three options; high, 
medium and low 
(summarised in Table 
5.2). Significantly more 
mothers (n=13) 
preferred the medium 
density pages, which 
reflects results from 
previous literature (Figure 5.2). This prototype was perceived to be the 
easiest to complete without being overwhelming. Low-density 
questionnaires were perceived as frustrating and endless. Contrastingly, 
high-density questionnaires discourage participants from completing the 
questionnaire. 
 
5.2.4.3 Background Design 
Four slides with varying background designs were created using a sample 
section of the questionnaire (options are summarised in Figure 5.3). Overall 
preference was for an uncoloured, plain background (n=7). However, 
results were close, six mothers preferred a plain background with subtly 
coloured fonts, while five indicated they would like some form of colour. 
Participants found this the most difficult to answer and many hesitated 
before indicating their overall preference. 
 
Figure 5 3: Background Design Preferences 
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Figure 5.2: Page Density Preferences 
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5.2.4.4 Font Size 
 The size of the font affects the 
readability of the 
questionnaire262. Examples of 
small, medium and large fonts 
were given using sample slides 
of the questionnaire. The vast 
majority of mothers preferred the 
medium sized font (n=15) 
(Figure 5.4). This font size corresponded to a size 16 Arial fonts. Three 
mothers preferred the smaller font size, while two preferred the larger font. 
The sizes correspond to size 12 and 20 Arial, respectively. However many 
mothers indicated that the font size was dependant on the screen size for 
an online questionnaire, so size is relative and other factors must be taken 
into account. 
 
5.2.4.5 Themes, Images and Logos 
The final area investigated was the use of themes, images and logos. 
Literature recommends the use of relevant and friendly images and theme’s 
appropriate for the questionnaire and cohort of interest.247. The majority of 
the mothers (n=13) indicated a preference for the slide with pictures of 
colourful children along the base (Figure 5.5). Five mothers indicated no 
preference although they would prefer minimal images.  
 
 
0 
2 
4 
6 
8 
10 
12 
14 
Relevant and 
subtle 
Child-like font with 
colourfull footer 
Very colourful with 
child-style 
background 
illustration 
No preference 
N
o.
 o
f m
ot
he
rs
 
Theme description 
Figure 5.5: Theme Preference 
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5.2.4.6 Additional Findings 
Mothers were keen to be involved with the development of the 
questionnaire and were eager to provide feedback (Figure 5.6 below). 
 
 
5.2.5 Discussion 
 
This PPI work has been invaluable for developing a practical, accessible 
and appealing web-based questionnaire for use in the LRBCS. Results 
deduced from the responses of mothers to the prototypes will be applied to 
further develop the appearance of the questionnaire. This allows 
researchers to maximise response and attrition by designing a tool that 
appeals to the target population. Accessibility to the Internet was not an 
issue for any of the participants interviewed. Of the 20 mothers interviewed, 
all had access to the Internet and none said they would prefer to complete a 
paper version of the questionnaire.  
 
 
 
 
Figure 5.6: Summary of additional feedback from Mothers 
 
• Ensure that there is enough information provided about the reason 
for the study. 
• Images must be used efficiently –simple, relevant images can 
promote response, but too much can be distracting. 
• Keep the appearance, simple, professional and important. 
• Keep the overall questionnaire and individual questions ‘short and 
sweet’. 
• Fewer ‘white space questions’ and include as few options as 
possible. 
• Provide an estimate of completion time at the start of the 
questionnaire. 
• Small incentives will make parents more likely to complete 
questionnaires. 
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Results clearly indicated that personal computers were favoured above 
other devices such as tablets or Smartphone’s (65% in comparison to 25% 
and 10%). The particularly remarkable result that 100% of participants’ 
would prefer to complete an online version not only highlights the increasing 
popularity and use of the Internet with regards to data collection, but also 
supports the decision to conduct the LRBCS online. A quarter of the cohort 
interviewed would prefer to complete the questionnaire on their smart 
phone. Therefore it would be reasonable to consider developing a mobile 
phone application version of the questionnaire to promote usability and 
accessibility. Current technology supports the development of such 
applications, although this may incur significant costs. Failing this, the 
survey software used must be compatible on smart phones so that the 
questionnaire may be completed using this method.  
 
Trends with regards to font size, page density and background showed the 
majority of participants chose the intermediate option, which reflects results 
of previous studies. This may be as a result of participants answering way 
that is perceived as socially acceptable, or preferred by the researcher. This 
must be considered when interpreting the study’s results particularly the 
majority of questions provided three possible answers. However both 
researchers felt that the majority of participants gave honest answers. 
 
The questionnaire design will reflect the PPI preferences. Results justify the 
use of relevant, coloured images, in small quantities (60% of participants). 
Therefore the addition of colourful children will be added to the footer of the 
questionnaire slides. Results strongly support the use of a neutral 
background to questionnaire (35% participants), so in the design of the 
LRBCS questionnaire will reflect this to reduce distraction. Page density will 
be carefully considered, particularly as high density pages reportedly 
intimidate and confuse participants, whereas a low page density frustrates 
and confusing potential participants (see Table 5.2). Medium density was 
preferred which consisted of groups of similar questions per screen that 
included six lines of text.  
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5.2.6 Conclusion 
Results of this study highlight the value and importance of involving patients 
and the public when designing and developing research tools and 
strategies. Results have provided a valuable insight into the importance of 
considering the design of research tools during qualitative research in 
aiding response rates, attrition and the overall reaction to the study. 
Feedback received from mothers enable the researchers to tailor the both 
the study and questionnaire to meet the specific needs to of the population 
of interest. This will enable the research team to design a tool that not only 
appeals to this population but also maximises both recruitment and 
response rates. Evidence from this study suggests the final design of the 
questionnaire will have minimal use of patters and colours, medium sized 
font with modest, simple clean images. 
 
5.2.7 Limitations 
Numerous limitations must be taken into account, particularly when 
interpreting the results of this study. It is important to consider that 
researchers involved with the LRBCS conducted the interviews. This may 
have introduced some elements of observer bias both during data collection 
and interpretation of feedback given by parents. To try to minimise this bias, 
researchers collected data separately before collaborating results. This bias 
could have been further minimised by recording interviews, however this 
incurs ethical considerations. During interviews parents stated an overall 
preference for each domain, however a ranking system would have 
provided more consistent results for statistical analysis. Results would be 
more reliable and accurate had PPI taken place using a larger sample size, 
over a longer time period. In addition these results may not be 
representative of the whole population as only the LRBCS target population 
were included. 
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5.3 Feasibility: Adobe FormsCentral vs SelectSurvey.NET 
5.3.1 Aim  
To assess the feasibility, usability and readability of the online LRSQ, using 
both Adobe® Forms Central (AFC) and SelectSurvey.NET software (SS). 
 
5.3.2 Introduction 
 
Feasibility testing is imperative for the success of studies. A feasibility study 
may be defined as a preliminary study to determine a project's viability. 
They are used to estimate important parameters needed to design the main 
study In this particular case, a feasibility study is being conducted in order 
to aid the design and development of the LRBCS questionnaire. 
Assessment of previous software methods for questionnaire delivery 
identified two potential survey software options for use in the LRBCS. 
These include SS and AFC software was concluded to be the two most 
practical measures to design and carry out the questionnaire survey. The 
research team concluded that feasibility testing at the LWH would be the 
best method to ascertain the most effective survey software. 
 
5.3.3 Method 
5.3.3.1 Design 
Online versions of the initial mailing LRSQ questionnaire were created with 
identical questions and wording using both AFC and SS software. Members 
of the research team and colleagues tested both questionnaires before 
implementing a feasibility study to confirm the usability of the online 
questionnaires. In order to assess the delivery of the questionnaire, both 
drop down and matrix style questions were included in the questionnaires 
trialled.   
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The AFC questionnaire design included drop down options, while the SS 
questionnaire include some matrix-style options. This format was chosen 
due to the issue that the SS software did not provide the adequate facilities 
to construct questions with drop down style questions that were presented 
in the prototype version of the questionnaire developed from PPI testing 
(see appendix 4, figure 8.6). 
 
Interview questions were standardised and predetermined before mothers 
were approached (See Appendix, figure 8.7). Questions were divided into 
those asked before, during and after mothers completed the questionnaire. 
Questions covered aspects such as aesthetics, perceived readability, 
comprehensiveness, usability, length, overall rating (/10), and overall 
preference. Mothers were also given the opportunity to provide further 
feedback and raise any concerns that they had with both questionnaires. 
 
5.3.3.2 Delivery 
 
A total of 16 post-natal mothers that met the LRBCS inclusion criteria (see 
LRBCS protocol in appendix) were approached on the maternity wards at 
the LWH, on the 17th of October 2012.  Mothers were asked to complete 
both versions of the complete online questionnaire in their own time. This 
was done using a portable tablet, in the presence of two researchers. The 
order in which the two different versions were shown to participants was 
alternated between mothers to minimise bias. Before, during and after 
completing the questionnaires, mothers were interviewed about several 
aspects of the two questionnaires. After completing each individual 
questionnaire, mothers were asked to give each questionnaire a score out 
of ten. At the end of the interview mothers were asked to indicate their 
overall preference and also given the opportunity to provide additional 
feedback for both versions of the questionnaire if they so wished. 
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5.3.4 Results 
 
In total, 16 postnatal mothers that met the inclusion criteria for the LRBCS 
were approached and consented for interview. Mothers completed two 
versions complete versions of the questionnaire created using AFC and SS 
software. To minimise bias, two researchers alternated which 
questionnaires were completed first and additional feedback for both 
software options was summarised. 
5.3.4.1 First Impressions 
Notably, on first impressions, the 
majority of mothers preferred 
AFC questionnaire (56%, n=9) 
(Figure 5.7).  Of the 16 mothers 
who participated, 15 indicated a 
preference towards an online 
version of the questionnaire. 
This further supports the preferred delivery results from the study. 
 
5.3.4.2 Understanding, Length and Flow of Questionnaire 
All of the mothers questioned, understood each and every question of the 
LRBCS questionnaire. The majority of the mothers interviewed also 
deemed the length of the questionnaire acceptable (n=14). Two mothers 
commented that AFC seemed quicker to complete while another 
commented that select seemed quicker to complete. Of those who reported 
a preference, AFC was clearly the preferred survey software (Figure 5.8). 
 
56% 
19% 
25% 
Figure 5.7: First Impression 
Preference 
Adobe 
FormsCentral 
SelectSurvey.Net 
No preference 
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5.3.4.3 Questionnaire design                             
The format of questions has been shown to improve response rates and 
reduce attrition247, 248. Researchers were unsure as how was best to present 
the LRSQ questions and 
concluded that this would 
be best concluded by 
interviewing potential 
participants. Mothers who 
preferred the matrix style 
questions did so as they 
were perceived as quicker 
and easier to read. 
However, the reliability of data received using this method is questionable, 
particularly as some interviewees admitted that they did not read the 
questions completely as they were able to quickly select the check boxes. 
There were no negative comments with regards to the preferred dropdown 
style questions (Figure 5.9). 
5.3.4.4 QR Code 
 Although 60% of mothers recognised QR codes, the majority 
of mother implied that they would be unlikely to use the sign-up 
QR code and preferred the postcard method of recruitment. 
Actual QR code is shown in figure 5.10. 
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Figure 5.8 : Comparison of Survey Software Usability 
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Figure 5.9 : LRBCS Question Style 
Preference 
 
Figure 5.10: QR Sign-Up 
Code for the LRBCS 
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5.3.4.5 Overall Software Preference   
The results of this small feasibility study 
are illustrated in figure 5.11. Of the 16 
women who participated, 62.5% (n=10) 
indicated that the overall preference was 
for AFC.   Average overall score (/10) 
was 8.36 and 7.8 for AFC and SS, 
respectively. 
 
5.3.4.6 Additional Feedback 
There was largely a positive response to the feasibility testing (Figure 5.12). 
Mothers were very willing to provide feedback about the usability, format, 
and design of the questionnaire in addition to expressing their views on the 
survey software. This valuable feedback resulted in changes to both the 
questionnaire wording and format in addition to a few minor amendments to 
the study itself.  
 
 
62% 
38% Adobe FormsCentral 
Select Survey 
Figure 5 11: Overall Software Preference  
Figure 5.12: Additional Feedback from Mothers 
• Mothers felt their responses weren’t needed if their baby was 
symptomless. 
• Some mothers felt happier to take part in the study after reading 
more information. 
• Many mothers did not notice the ‘read more information’ option. 
• Mothers liked the descriptions below the questions as opposed to 
the help buttons, particularly for wheeze and rattly chest definitions. 
• Positive feedback for the colourful children at base of questionnaire-
indicated topic and brightened questionnaire design. 
• Mother’s felt more reassured and more likely to participate having 
seen the LWH FT logo. 
• Mothers wanted to understand the benefit of the study and what it is 
hoping to achieve – happy if other children would benefit and not 
their own child. 
• Mothers prefer not to receive the postcard with the bounty pack –too 
many leaflets so many unread. 
• QR codes recognised by the majority of mums but none said they 
would be likely to use them. 
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5.4 Discussion 
The aims of this study were to test the feasibility and acceptability of the 
web-based LRBCS questionnaire, and to explore any differences between 
two questionnaires developed by different survey software options. Results 
from this small feasibility study provided researchers with necessary results 
to choose the most appropriate questionnaire software and to develop an 
appealing and practical questionnaire. They also concluded that the 
finalised questionnaire is a feasible and acceptable tool for use in the 
prospective LRBCS population.  
 
A clear overall preference was found for AFC software over SS software, 
with 62.5% (n=10) of mothers preferring the former. In addition, the 56% of 
mothers also preferred AFC on first impression, although 25% of mothers 
had no preference. Encouragingly, 100% of mothers understood each 
question and were able to complete the questionnaire with minimal 
direction, maintaining that the questionnaire is suitable and comprehensible. 
 
Previous studies have emphasised the importance of questionnaire design 
for participation, response rates and attrition, particularly with regards to the 
format of questions247-249, 261. The format of the online questionnaire also 
affects it’s perceived length, in addition to the time taken for completion. 
Dropdown and matrix questions were identified as the most appropriate 
method for presenting the LRSQ questions. Feasibility testing demonstrated 
that dropdown style questions were marginally more popular than matrix 
style questions. Concerns over the validity of data collected using matrix 
style questions prompted researchers to proceed with the dropdown 
question design232. Results from previous studies and feedback from 
mothers suggested that matrix style questions might compromise data 
collection as answers may be given quickly, preventing the need for 
respondents to read the questionnaire properly. 
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Progression through the questionnaire and flow are also important factors to 
consider. Of the mothers who indicated a preference towards a particular 
survey software, the majority expressed a preference towards the AFC 
questionnaire (73% flow and 52% progress). Mothers also highlighted the 
clear, percentage progress bar on AFC as a particularly useful featured and 
also felt that the AFC questionnaire was quicker to complete. Results from 
this study emphasise the importance of skip logic that obviates need to 
complete irrelevant questions and reduces the time needed to complete the 
questionnaire, an important factor with regards to response rates. AFC 
enables skip logic preventing unnecessary questions from being asked 
unless the ‘trigger’ question selected. This means only relevant questions 
are asked thus reducing the overall time taken to complete the 
questionnaire, improving flow through the questionnaire.  
 
AFC questionnaires are able to provide “help” buttons, headers and footers 
to give extra information to guide participants through the questionnaire 
without cluttering the page. However these must be used with caution as 
some mothers preferred help text to appear directly below the question. 
During interviews it must be noted that mothers who appeared more 
computer literate were more comfortable using the ‘help’ buttons. Is 
important to make the questionnaires as accessible as possible and in a 
format that appeals the cohort of interest. 
 
Feedback from mothers during interviews was used to further develop the 
questionnaire following the previous PPI work. This additional feedback 
prompted researchers to amend the phrasing of the demographic and 
exposure questions. The LRSQ questions were not edited, as these have 
been pre-validated in this particular cohort. These small, but necessary 
revisions are listed in the box below (figure 5.13).  
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Results regarding QR code usage were not encouraging. Although 60% of 
mothers recognised QR codes and were aware of their use, they would be 
unlikely to use the codes to sign up. However, considering the ever-
developing field of technology, this method will be used alongside personal 
recruitment, rather than replacing it. Study postcards and posters will 
include the sign-up QR codes, with instructions on their use. This method of 
recruitment may then be assessed alongside personal recruitment. 
 
Figure 5.13: Revisions to Demographic and Exposure Questions 
• Mothers felt their responses weren’t needed if their baby was 
symptomless. 
• Some mothers felt happier to take part in the study after 
reading more information. 
• Many mothers did not notice the ‘read more information’ option 
at the beginning of the questionnaire. 
• Mothers liked the descriptions below the questions as opposed 
to the help buttons, particularly for wheeze and rattly chest 
definitions. 
• The term ‘child’ confused mothers and felt questionnaires 
should be changed to reflect the age of the child of interest. 
• Confusion over the asthma/allergy question – need to clarify 
that this is regarding a 1st degree relative only. 
• Clarify DOB question is child’s DOB not mothers. 
• The ‘save’ button confused mothers so was subsequently 
removed 
• Breastfeeding question was clarified to include expressed milk. 
• Unsubscribe button must clarify that this is only selected if 
participants do not want to take part in the study 
• Smoking question was edited- both now refer to smoking 
anywhere  
• Clarify difference between smoking questions –one during 
pregnancy and the other is at any time. 
• Question asking for ‘mobile telephone number’ has been 
changed to ‘main telephone number’ 
• Drop down style questions decided for the LRSQ section of the 
questionnaire. 
• Ensure LWH FT logo is clearly visible on the questionnaire 
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Additional revisions to the study and other material given to mothers were 
made following the feedback listed below (figure 5.14).  Mothers felt that it 
was particularly important for recruitment material to clearly explain the 
study’s purpose, both on the recruitment postcards and questionnaire. The 
colourful children at the footer were appealing to the majority of mothers 
interviewed so will be included on more study documentation. One issue 
raised was that mothers were unsure that their babies might be included 
despite being symptomless. This prompted researchers to clarify in the 
initial information presented to mothers, that all babies may be included in 
the study regardless of whether they experience respiratory symptoms or 
not. 
 
 
5.5 Conclusion 
This feasibility study concluded that the majority of participants preferred 
AFC to SS (n=10 in comparison to n=6, respectively). This supports the 
decision to conduct the online LRBCS, particularly using AFC survey 
software. The questionnaire design has been further edited following 
feedback from mothers to ensure it appeals to the population of interest and 
the final version of the initial version may be accessed at 
http://goo.gl/mm565. QR code recruitment will be used to potentially 
facilitate recruitment but will certainly not replace the postcard recruitment 
method. 
Figure 5.14: Additional Revisions Following the Feasibility Study 
 
• Clearly explain what the study is hoping to achieve on 
postcard and questionnaire. 
• Include colourful children in more study documents. 
• Clarify on all documents and during recruitment that all 
babies are being recruited and included into the study, not 
simply those with symptoms. 
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5.6 Limitations 
Limitations of this small feasibility study must be considered when 
appraising the quality of data. Observer bias must be taken into account 
with these results as researchers involved with the LRBCS conducted the 
interviews. This may have introduced an element of observer bias in the 
collection and interpretation of the information provided by parents. 
However, this could be an advantage in some respects as researchers were 
able to take every bit of feedback into account. Results of interviews are 
subjective and may be interpreted differently. All mothers completed 
alternated versions of each questionnaire. However this may have affected 
mothers overall preference. This study targeted a specific population group, 
thus inferences made may not represent the whole population. 
Furthermore, results may have been more reliable and of more significance 
with a larger sample size. 
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5.7 LRBCS: Estimated Cost 
 
The financial burden of birth cohort studies may easily be underestimated83. 
The cost implications of this study have become more substantial as the 
study design has progressed. Literature has implied that web-based studies 
have a smaller financial burden183, 184, 197. This has appears to be true for 
the LRBCS. Despite the cost of the survey software, mailing credits and 
recruitment postcards, the main burden for this study financially has been 
the postal side. The cost of postal stamps alone overshadows the cost of 
the technology and recruitment postcards. This is before the cost of printing 
and stationary has even been taken into account. 
 
All aspects that impact the study financially were thoroughly researched 
before being considered. Feasibility testing concluded that AFC would be 
the most appropriate survey software. MailChimp®® was identified as being 
the most suitable automated service that complied with the study’s 
requirements. After researching numerous printing facilities for the cheapest 
option that fit the study’s specifications, Saxoprint was recognised as being 
the most appropriate choice. Postcards must be A5 size to ensure that they 
are legible. Colourful postcards will encourage interest and improve the 
aesthetic appeal, as well as ensuring that continuity between the stationary 
and the online forms. A matt or silk finish will guarantee a professional 
finish, while ensuring participants are able to complete the postcards with a 
pen. Postcards are cheaper if printed in bulk. A bulk order of 10,000 is 
needed in order to meet the maximum recruitment strategy.  
 
The start up cost of the study has been calculated in order to demonstrate 
the initial start up funding required (see Table 5.3). The study’s total cost 
has been calculated for a period of 6 years, which is the minimum expected 
duration of the LRBCS (see Table 5.4). Recruitment will take place during 
the first year of the study, and children will be followed up biannually until 
the last child to be recruited has reached his or her fifth birthday.  
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Table 5.3: LRBCS Start-up Cost 
 
Table 5.4: LRBCS Total Cost 
 
Resource Provider Specifications 
Quantity/ 
Duration Cost Total 
Survey 
Software 
Subscription 
Adobe 
FormsCentral 
Annual 
subscription 1 year £105.39/year £105.39 
Email Credits MailChimp®® Pay-as-you-go Email Credits 25,000 credits £156.73 £156.73 
Postcards 
(A5) Saxoprint 
10,000 
postcards A5, 
double-sided 
colour 250gsm, 
matt finish 
10,000 £223.93 £223.93 
Post-boxes UK Point of Sale 
white post-
boxes that 
include postal 
holder 
4 boxes £20 £80 
    Total £566.05 
Resource Provider Specifications Quantity/ Duration Cost Total 
Adobe 
Forms 
Central 
Subscription 
Adobe 
FormsCentral 
Annual 
subscription 6 years £105.39/year £626.34 
MailChimp® 
Email 
Credits 
MailChimp® Pay-as-you-go Email Credits 225,000 0.0003p/credit £783.65 
Postcards 
(A5) Saxoprint 
10,000 
postcards A5, 
double-sided 
colour 
250gsm, matt 
finish 
10,000 x 6 
years £223.93 £1,343.58 
Post-boxes UK Point of Sale 
White post-
boxes that 
include postal 
holder 
4 £20 £80.00 
Postal 
Stamps Royal Mail 
2nd Class 
Stamps 
250 stamps 
x 11 rolls £250 £2,750.00 
    Total £5,583.57 
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Before commencing recruitment, financial support was required to fund the 
study. An application for funding (see appendix five, figure 8.8) was 
submitted to the study’s lead sponsor, the University of Liverpool, which 
was kindly accepted. The friends and family of Isabella have kindly provided 
additional financial support, many of which work for the North West 
Ambulance Trust, who gave a generous donation of £1,000.  
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5.8 Conclusion 
 
Feasibility studies have been identified as constructive means to improve 
recruitment, response rates, attrition and overall reaction studies study. 
Using PPI during feasibility testing enabled the research team to tailor the 
design and appearance of the questionnaire to appeal to the target 
population, while maintaining usability. AFC was identified as the most 
appropriate software option and measures have been taken to finance this 
effective survey software. Feasibility testing also evaluated the online 
version of the questionnaire in terms of accessibility and demand, 
concluding that it is a viable method for data collection. 
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6 Recruitment Pilot 
6.1 Background 
The recruitment strategy changed over the development of the study’s 
protocol. The original plan, was to integrate recruitment into routine clinical 
practice. This would involve Senior House Officers and Midwives recruiting 
mothers during initial baby checks prior to discharge from the LWH. 
However, it soon became clear that this would not be a practical and 
dependable method. An effective recruitment plan was clearly imperative for 
the success of the study. After discussing the proposed method in depth 
with other members of the research team and the LWH’s Local 
Collaborator, it was decided that the most viable and effective method 
would be for one member of the research team to personally meet new 
mothers and seek expressions of interest. This would be achieved by 
handing new mothers a postcard detailing an overview of the study and 
spaces on the same post card for completion of contact details. In order to 
develop an effective and feasible strategy to maximize contact with new 
mothers, a month pilot recruitment period was proposed which would 
enable the team to develop a site-specific recruitment plan alongside 
midwives and experienced paediatricians. Recruitment may be dived into 
two-stage process describe in figure 6.1.  
 
Stage 1: Expression of Interest – this involves a member of the research 
team approaching post-natal mothers at the LWH, at which point mothers are 
asked to complete a recruitment postcard with their contact details, indicating 
an expression of interest in the study and consent to be contacted. 
 
Stage 2: Consent and Completion of the Initial Questionnaire –  
4 months after birth, mothers are emailed or posted the initial questionnaire 
which includes consent to take part in the study 
 
Figure 6.1: Description of the two-stage Recruitment Process 
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6.1.1 Preparation 
Prior to recruitment, a meeting was arranged with the site’s Local 
Collaborator, Professor Ben Shaw and Senior Midwives in charge of post-
natal wards. This was an opportunity to explain the method and aims of the 
LRBCS, to raise the study’s profile and provide an opportunity for the 
study’s recruiters to be introduced. In addition, it provided a chance for 
midwives to raise any issues or concerns prior to pilot recruitment. Midwives 
were each given a study pack containing the recruitment postcard, an A4 
version of the recruitment poster, the LRBCS protocol and a document 
designed specifically for the midwives. The midwife’s document detailed the 
study’s methodology and recruitment strategy.  
 
 
6.1.2 Administration 
Before initiating recruitment, collaboration with the R&D Co-ordinator was 
required in order to obtain the necessary letter of access for each 
researcher planning to recruit at the LWH. A3 posters were given to Senior 
Midwives in charge of each postnatal ward and erected in areas of the ward 
where staff felt mothers were most likely to see them. In addition, post-
boxes containing an A4 version of the poster and a slot for recruitment 
postcards were also deposited in each postnatal ward in an accessible 
location.  
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6.1.3 Plan 
Members of the research team would personally recruit each mother from 
post-natal wards at the LWH. This method has shown to be the most 
effective in previous studies133. Single centre recruitment took place at the 
Liverpool Women’s Hospital, with a maximum recruitment strategy 
employed in order to recruit as many babies as possible. Neonates were 
recruited from the neonatal unit prior to discharge. The neonatal department 
agreed to lead neonatal recruitment and the research team collected 
postcards monthly and monitored recruitment. Mothers and midwives were 
asked to deposit any stray postcards in the collection boxes situated on 
each post-natal ward. Postcards and posters (see appendix) include a sign-
up QR code with instructions on use. Spare blank postcards were left next 
to each collection box. 
 
 
6.2 Recruitment Pilot 
In order to establish the most effective recruitment strategy, a pilot 
recruitment period was deployed for one month. New mothers were 
personally approach on the post-natal wards at the LWH. The aim of this 
pilot was to develop a feasible recruitment strategy and evaluate the most 
viable timetable for recruitment. 
 
6.2.1 Method 
The four-week pilot recruitment period began on the 28th of January 2013, 
continuing until the 24th of February. Before the pilot commenced, two 
members of the research team conducted three days of ‘practise 
recruitment’ in order to minimise the potential bias due to the inexperience 
of the recruitment team. A four-week plan that covered possible times to 
recruit was finalised by the research team (see table 6.1).  
 
 
  142 
 
Table 6.1: Pilot Recruitment Plan 
 
 
 
 
 
 
 
 
 
6.2.2 Results 
In total, 334 infant’s mothers expressed interest in the study during the pilot. 
The mothers of an additional 39 infant’s mothers expressed interest over 
the initial three practice days. During the course of the four-week pilot, the 
research team approached 75% of post partum mothers resident within 
eligible postcodes. Of the eligible mothers approached by a member of the 
research team at the LWH, 82% completed postcards to indicate their 
interest in the study. Using infant discharge data that included postcodes, 
the research team was able to identify that 61% of eligible infants born at 
the LWH had an expression of interest postcard completed by their 
mothers. On average, the mothers of 80 infants expressed an interest in the 
study per week during pilot recruitment. Using the discharge data from the 
LWH it was only possible to identify infants with eligible postcodes and not 
those that would be excluded due to the inability of the parents to speak 
English or the complication of infants being taken into care. Therefore, table 
6.2 may not show a complete reflection of mother’s expression of interest. 
 
 
 
 
 
 
Week Days Times 
1 Seven full days 9.30 – 4.30 
2 Six mornings 9.30 – 12.30 
3 Five days (Monday to Friday) 9.30 – 4.30 
4 Alternative days (Mon/Weds/Fri/Sunday 9.30 – 4.30 
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Table 6 2: Summary of Pilot Recruitment Results 
Number of Infants 
Pilot 
Eligible  
Expressed 
interest 
% 
Expressed 
Interest 
Margin 
of error 
Range (95% CI) 
Full Five 
Days 
121 68 56 ±8.84  47.16%- 64.84% 
Six 
Mornings 
145 89 61 ±7.94  53.06% to 68.94% 
Alternate 
Days 
132 76 58 ±8.45 49.55% to 66.45% 
Seven Full 
Days 
140 101 72 ±7.44 64.56% to 79.44% 
Total 538 334 61 ±4.12 56.88% to 65.12% 
 
Expression of interest figures did not vary substantially during the pilot (see 
table 6.2). All ranges 
calculated using a 95% 
confidence interval 
overlap to a certain 
extent. Subsequently 
using the margin of error 
calculated it is 
impossible to conclude 
that one pilot week had 
a better outcome than 
another. The research team subsequently decided that the most feasible 
and viable recruitment strategy would include recruiting for a minimum of 
four mornings per week. This would include Mondays and Fridays as they 
were deemed the most important days to account for any losses over the 
weekend. 
 
15% 
81% 
4% 
Figure 6.2: Outcome of Infants born at the 
Liverpool Womans Hospital 
Babies whose 
mothers were not 
interested 
Babies whose 
mothers expressed 
Interest 
Babies whose 
mothers declined 
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Of the mothers approached, 15% were not eligible either because they 
could not speak sufficient English, lived outside the L1-38 postcodes or for 
other reason such as infants were going into care (see figure 6.2). In total, 
81% of all mothers approached by a member of the research team 
expressed interest whilst 95% of eligible mothers expressed interest. In 
addition, 78% of mothers indicated that they would like to receive the 
questionnaire by email while 22% expressed a preference for the paper 
version to be sent by post. 
 
6.2.2.1 Demographics 
Of the infants whose mothers expressed an interest in the study, 176 (49%) 
were male and 183 (51%) were female. This small difference in sex ratio is 
not significantly different to the expected sex ratio of live births described by 
the Office of National Statistics263 (2008) (X2=0.688, p>0.5). 
 
During the pilot period, the mothers of three sets of twins expressed 
interest. Infants were recruited from the majority of the Liverpool postcodes 
L1-L38. Figure 6.3 (below) shows the proportion of mothers per Liverpool 
postcode that expressed interest in comparison to the proportion of mothers 
later giving consent and returning completed questionnaires by each 
Liverpool postcode.  
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Figure 6.3: Proportion of Infants per Liverpool Postcode 
 
 
Figure 6.4 shows a map demonstrating the geographic representations of 
the mothers approached at the LWH, who expressed an interest in the 
study. The sparseness around the Southport and Ormskirk Hospital NHS 
Trust and St Helens and Knowsley NHS Trust may be accounted for by 
proximity to local maternity services offered at both Ormskirk and Whiston 
hospital, and maternal choice to deliver at these trusts.  
This may result in poor geographic representation of these particular areas 
in the LRBCS cohort, and this should be determined in future analysis. 
Ormskirk postcodes include L39 and L40, which are excluded from the 
study. However surrounding postcodes include L31 to L33 and L37. 
Whiston is an L35 postcode with surrounding postcodes that include L26 to 
28 and L34 to L36.  
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Figure 6 4: Geographical Representation of Expressed Interest and Maternity 
Services 
 
 
The relatively West and central blue pin represents the LWH while the 
subsequent blue pins represent Ormskirk (North) and Whiston (East) 
Hospitals (see Figure 6.4). 
 
 
Preliminary analysis with regards to deprivation, demonstrates that the 
mothers expressing interest are representative of the mothers delivering at 
the LWH. The same can be said for the mothers giving consent and 
completing the initial questionnaires when their infants are 4 months old. No 
statistical difference was found between the proportions of infants in each 
IMD deprivation quintile whose mothers expressed an interest (n=379) and 
mothers of all LWH births (n=553) (X2=2.234, p>0.05) (see calculation 
Key 
  
Maternity Services 
 
Expressed Interest 
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matrix and table in appendix 5, figure 8.8 and table 8.9)264. No statistical 
difference was also found between the proportion of infants’ mothers who 
consented and completed the initial questionnaire (n=80) and all LWH births 
(X2=5.238, p>0.5). Furthermore, no statistical differences were found 
between all three groups (X2=10.122, p>0.05). These are preliminary 
results with limited data, so further analysis is essential to determine the 
LRBCS cohort is truly representative of infants born at the LWH. The graph 
below (Figure 6.5) demonstrates that the proportion of infants recruited per 
quintile, in comparison to those whose mothers have consented and 
completed the initial questionnaire and the demographics of the infants born 
over the same time period at the LWH. It also highlights that the great 
majority of infants born in Liverpool and born into the most deprived quintile.  
 
Figure 6 5: Proportion of Infants by IMD Deprivation Quintile 
 
 
The table below portrays the ethnicity of the overall Liverpool population in 
comparison to infants recruited, whose mothers consented to take part in 
the study and completed the initial questionnaire 4 months after birth (table 
6.3). No data was collected regarding ethnicity during the first stage of 
recruitment (expression of interest) so this could not be collaborated and 
contrasted. The Liverpool population is notably less diverse than the 
population of England with a predominantly white population265. This is 
reflected in the high percentage of mothers who consented and completed 
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the initial questionnaire reporting their infant as white (94%). At present the 
infants of mothers who returned the initial questionnaire does not appear 
truly representative of the ethnicity of Liverpool’s population, particularly 
with regards to the Asian population. However these are preliminary figures 
so further analysis once more data becomes available. 
 
Table 6.3: Proportion of Infants per ethic group in comparison to the 
Liverpool baseline population265 
Ethnic Group Recruited Infants* Liverpool Population265 
White Total 94% 91% 
White British 90% 86.30% 
Other White 4% 4.70% 
Mixed 3% 2.00% 
Asian or Asian British 0% 3.00% 
Black or Black British 1% 1.90% 
Chinese or other ethnic group 1% 2.10% 
Prefer not to say 1% 0% 
*Recruited Infants equate to those whose mothers consented to take part and completed 
the initial questionnaire. 
 
6.2.2.2 Response Rates 
Of the 370 infants whose mothers expressed interest during the ‘practice’ 
and pilot, one mother declined to take part, after expressing an interest. 
One infant was identified through access to the NHS Personal 
Demographics Service as deceased, resulting in the infant’s mother being 
removed from the study’s contact list. From the remaining cohort, a total of 
22% of mothers returned completed consent and questionnaires; 12% were 
postal responses in comparison to 88% online responses. Respondents 
were shown to be representative of the infants born at the LWH over that 
period, particularly with regards to those categorised into each deprivation 
quintile. 
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6.2.3 Conclusion 
Results from the pilot and the experience of the recruiting research team 
enabled a plausible strategy to be developed. Recruitment would take place 
for four days per week. The majority of recruitment takes place in the 
morning but this would be left to the digression of the recruiter. Experience 
from pilot recruitment emphasised the importance of recruiting on a 
Monday, particularly if no recruitment took place over the weekend. Results 
from recruitment are reassuring with 82% of the eligible mothers 
approached expressing an interest in the study and 22% of these 
consenting to take part and completing the initial questionnaire. 
 
 
6.3 Final Recruitment Strategy 
 
The recruitment strategy decided upon following the pilot took place over 
four days per week, usually Monday, Tuesday, Thursday and Friday. This 
was trialed for one week to reconfirm its viability and efficacy. A member of 
the research team successfully recruited a total of 83 infants over the 
course of four weekdays, these being Monday, Tuesday, Thursday and 
Friday. One day a week was set aside in order to accommodate the 
administrative burden of the cohort. This involved organising and sending 
postal questionnaires, validating postal addresses and checking missing 
details using the Alder Hey Children’s Hospital database, MEDITECH© 
(Medical Information Technology Inc. Massachusetts USA). Other 
administrative activities included, sending in encrypted format the updated 
list of interested and recruited infants to an Alder Hey Information Officer to 
ensure no notice of death had been received by the NHS strategic Tracing 
authority, uploading participant’s details to MailChimp®®® (The Rocket 
Science Group, Atlanta USA) and the LRBCS database, while checking 
mailing and survey software are working correctly and updating the LRBCS 
website. 
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6.4 Recruitment Results To Date 
To date, the recruitment strategy appears very effective, with over 1,330 
infants mothers, who delivered at LWH, expressing an interest (53% of 
eligible births) by the end of May 2013. Furthermore 166 from 618 deployed 
questionnaires were returned indicating that 27% of mothers have given 
consent and returned data four months later. Personal recruitment has 
proven to be the only viable option. Only one mother spontaneously 
completed a spare blank postcard placed by the information board. In 
addition, only one mother has used the QR link to the sign up to join the 
LRBCS. On average 73 babies are recruited per week and the majority are 
recruited when they are one day old. With regards to sex, 49.80 % of babies 
recruited are male while 50.1% of babies recruited are female. One set of 
triplets and 28 sets of twins have also been recruited. At least one baby has 
been recruited for each of the eligible postcodes, L1- L38. Below is a 
cumulative total graph demonstrating the expressions of interest and 
respondent to the initial questionnaire with on-line consent and completion 
of first questionnaire (Figure 6.6). The visible pause in numbers recruited is 
due to the recruitment team taking one week’s annual leave over the Easter 
period. 
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6.5 Conclusion 
Recruitment has been incredibly successful and congratulations must be 
made to the recruitment team, particularly Miss Bethan Griffith. Preliminary 
analysis has shown that the group of Mothers expressing an interest in the 
LRBCS study are representative of the Liverpool new mother and local 
population in terms of demographics. Further analysis is required when 
further data becomes available, particularly with regards to ethnicity and 
social deprivation. Recruitment will continue for a minimum of one year, up 
until the 27th January 2014. Depending on the continued success of 
recruitment this may continue as rolling recruitment for a further 4 years. 
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7 Discussion & Conclusion 
 
7.1 Discussion  
The design, development and initiation of the LRBCS have been described 
and discussed in this thesis. The development of the protocol in 
collaboration with preparation and application to NRES has been an 
iterative and incremental process. Collaboration with various organisations 
and trusts was an important part of the protocol development and 
particularly for the NRES application via IRAS. Application by proportionate 
review was a particularly successful process, avoiding the delay often 
incurred by a full ethical review. Members of the research team were not 
asked to attend the meeting but instead were available to answer any 
questions about the study by telephone. 
 
The online aspect of the LRBCS is a crucial part of the study. Its 
development required an understanding of survey software; key features 
required, security issues and important design features. Once an 
understanding of these features was reached, the most appropriate survey 
software was selected, designed and developed. The use of automated 
emailing software was seen as imperative for the successful deployment of 
the questionnaire. A particularly challenging aspect was not only finding a 
suitable automated emailing service that allowed the research to schedule 
emails to send automatically, but also a system that did not incur significant 
financial cost. 
 
Throughout the design and development phases, the Internet has proven 
itself as a valuable tool for research, particularly with regards to public 
health and epidemiology. The online questionnaire is quicker to complete 
and may be perceived as an easier method by some participants. However, 
previous literature gives mixed reports so researchers felt it was important 
to provide a paper option of the questionnaire. This provides an opportunity 
to compare the two methods. The pilot recruitment period was a valuable 
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asset while developing a feasible recruitment strategy. This provided an 
insight into the workings of the ward including the best time, method and 
approach to recruitment. It also demonstrated that of the methods used, 
personal recruitment is the best option. Only one mother completed and 
returned a recruitment postcard herself and in addition only one mother was 
recruited via the QR code. 
 
The LRBCS will be an invaluable asset to the study of the Liverpool 
preschool respiratory epidemiology. It enables the research team to map 
parent reported respiratory symptoms in a population-based study of 
children from birth until the age of five. In addition the study data will enable 
the research team to describe how the respiratory symptoms of preschool 
children change over time, and environmental or social factors that make 
them more or less likely to occur, including to their effect on the child and 
their family. This is a unique respiratory birth cohort study in that results will 
allow the impact of children’s respiratory symptoms upon the child and the 
child’s family.  
 
Liverpool is an area that continues to experience persistently high levels of 
deprivation. Figures from 2010 show that Liverpool remains ranked as the 
most deprived local authority area in England, a position unchanged from 
the 2004 and 2007 Indices146. These consistently high levels of deprivation 
make the city an ideal place to explore its impact upon the respiratory 
health of Liverpool children. Historically, Liverpool is an established site for 
exploring respiratory symptoms138. Numerous papers have been published, 
not only with regards to deprivation but also concerning to respiratory 
symptoms, deprivation, tobacco smoking, bronchiolitis, and asthma66, 140, 266-
268. 
 
This birth cohort study will provide a wealth of data, not only adding to 
existing knowledge but will also create a valuable basis for future research. 
Demographic details such as postcodes, maternal level of education, birth 
weight, gestation, age, sex and ethnicity of the child will be compared to not 
only respiratory symptoms but the burden of these symptoms on family life 
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in addition to reported co-morbidities, family history of atopic conditions and 
breastfeeding. In addition, important exposures such as, nursery 
attendance, other siblings in the household, children sharing a room, 
maternal smoking during pregnancy, smoking habits of any member of the 
household and chronic co-morbidities will be compared to parental reported 
respiratory symptoms. 
 
The LRBCS will allow researchers to establishing associations between 
variables. One area of focus is identifying casual mechanisms linking social 
deprivation to respiratory disease. A number of social deprivation factors 
have been shown as possible casual mechanisms affecting a population’s 
health and may subsequently affect respiratory health269. Social deprivation 
determinants of population health include income and social status, social 
support networks, education, employment and working conditions, physical 
environments, personal health practices and coping skills, healthy child 
development, prenatal and early childhood experiences and health 
services269. The design of a birth cohort study allows researchers to 
measure casual mechanisms and time-sequences as to how respiratory 
symptoms develop. Cross sectional studies are able to assess association 
but are unable to determine causality as the exposure and outcome are 
measured at the same time. Following the LRBCS cohort over time will 
enable researchers to monitor the effects of seasonality in addition to other 
time varying exposure variables upon respiratory symptoms symptoms. 
Exposures such as smoking, chronic co-morbidities and nursing attendance 
may be measured over a 5-year time frame for not only within the 
population but also in specific individuals. Confounding factors such as 
gender may be controlled for using stratification, matching, and statistical 
adjustment but these techniques account only for potential confounders that 
have been measured, not for unknown confounders. 
 
Several problems were encountered during the developing the study, due to 
the complexity of establishing a birth cohort study. Many have been due to 
the complication of becoming accustomed to the complexity of the software 
required for the study. As with almost all research, delays have interrupted 
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the development of the LRBCS. These include; awaiting authorisation and 
communication between various organisations and administrative 
requirements. Additional delays occurred while waiting for funding 
applications to be processed before online software and recruitment could 
be purchased. In addition, a significant delay of several weeks occurred 
while waiting for the recruitment postcard order to be processed, proofed, 
revised and delivered. The time taken for each process during the 
development of the LRBCS has been summarised in figure 7.1. 
 
An important ethical issue to consider was the recognition of deceased 
babies using Alder Hey Children’s Hospital access to the NHS Personal 
Demographics Service so as to avoid making contact with a bereaved 
mother at any point during the study. This process was piloted during the 
recruitment to ensure maximum efficacy. Some issues were identified that 
included difficulty recognising babies, duplicated names with different 
identification number, individual babies with more than one identification 
number, infants registered with mothers surnames while recruitment 
postcards have collected different data. The need to improve the number of 
infants crossed referenced and differentiate between twins and triplets was 
also identified. These matters were resolved after meeting information 
analysts at Alder Hey hospital. It must be noted that this is not a flawless 
system however it is the most appropriate practical solution known and 
exceeds current best practice in use by routine NHS services.  
 
During questionnaire deployment some issues were identified. These 
included, the need to validate addresses of participants receiving postal 
questionnaires and the importance of responding to participants comments. 
Results from respondent to the initial questionnaire during the pilot period of 
the study, prompted researchers to include additional questions to the initial 
questionnaire. These included questions exploring interaction with 
healthcare services such as the GP and hospital visits, in addition to 
children sharing a room and nursery attendance. Adobe FormsCentral 
permits the addition of questions during deployment of an existing 
questionnaire. A method of setting up automated reminder emails was 
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difficult to identify, particularly within the financial constraints of the study 
budget. The discovery of a viable option for questionnaire deployment via 
an automated email service was imperative to the study’s success. 
MailChimp® has proved to be a viable option, particularly with the ability to 
monitor opening rates, and set up automated reminders if the questionnaire 
URL has not been clicked. Not only do these features aid the research team 
when sending reminders but additionally enable the prompt identification of 
any problems with the questionnaire deployment.  
 
It must be noted that this study is at a nascent stage and so conclusions 
may only be drawn only once data has been received and formally 
analysed. As no significant body of results has yet been obtained, the 
implications of this research at present are very limited. Once the study is 
complete or a substantial amount of data has been collected and analysed, 
the implications of the LRBCS may be determined. The next step for this 
study is formal analysis of the results obtained from the questionnaires. This 
could not take place had the preliminary work for this study not been 
undertaken. 
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Figure 7.1: Gantt Chart showing the development of the LRBCS over the course of the MPhil  
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7.2 Strengths of the Study 
 
The LRBCS benefits from several strengths. The use of a standardised 
outcome measure, developed by experienced paediatricians, has been pre-
validated in the cohort of interest. This is a valuable tool not only for 
assessing respiratory symptoms but also for assessing the impact of 
children’s respiratory symptoms upon the child and also their parents. 
Demographic and exposure questions cover a large range of details that 
explore the risk factors for respiratory conditions in preschool children.  
 
The study aims to recruit a large, representative sample. Single site 
recruitment at the LWH provides an optimum base for recruitment, making 
recruitment easier to implement, manage and maintain. The LWH is also 
the predominant site for maternity services for mothers living within 
Liverpool postcodes. A personal approach maximises numbers recruited 
and is also a method recommended by previous studies. Recruitment to 
date has been very successful, as discussed in chapter six of this thesis.  
 
As a whole population birth cohort, the LRBCS portrays a more accurate 
representation of the Liverpool population, from a well-defined study area 
within L1-L38. Liverpool is an ideal area for exploring deprivation and it’s 
effect upon the respiratory health of preschool children, as the city suffers 
from high levels of deprivation148. Collection of infant’s entire postcodes 
means that more accurate IMD scores for individual postcodes may be 
used to measure deprivation and be matched with respiratory symptoms 
and conditions. The results of this study should be applicable to the whole 
of the Liverpool population. 
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The nature of the longitudinal study design offers several strengths. Cohort 
studies are perceived as the best observational study design as they are 
able to look at multiple outcomes82, 83. Information for the LRBCS will be 
collected at repeated time points over a long follow up period of 5 years. 
The LRBCS will link data longitudinally, using unique identification numbers 
given to each infant recruited into the cohort. Longitudinal studies are 
needed to study developmental sequences and are able to provide 
information about individual change; this is particularly useful when 
mapping respiratory symptoms. They also provide the opportunity to 
investigate the stability and continuity of symptoms over time and 
participants are able to serve as their own controls. A key strength of a 
longitudinal study is the ability to measure change in outcomes and/or 
exposures at the individual level. In addition, they provide an opportunity to 
measure incidence and relative risk of a disease directly within the cohort. 
 
Involving patients in every possible aspect of the design and development 
of the LRBCS, enabled researchers to tailor the study method, 
questionnaire and recruitment material, to appeal to target population. This 
is a particularly important and valuable feature of the LRBCS. Furthermore, 
using mostly online questionnaires reduces the environmental impact of the 
research, consistent with carbon reduction guidelines by the Medical 
Research Council270. 
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7.3 Study Limitations 
 Despite the strengths of the LRBCS, there are limitations that must also be 
considered. The exclusion criterion includes non-English speaking 
participants, not only due to difficulty with recruitment, but also the 
complexity with regards to providing translated versions of the 
questionnaire. A translated questionnaire must be re-validated in that 
particular language. Not only are numerous translations not feasible, neither 
is the validation of the questionnaire for each different language, given the 
resources for this study. This exclusion criterion may affect the 
demographics and data collected, and must be taken into account when 
analysing data as the study cohort may not have the ethnic diversity of 
today's population. Excluding children taken into care is a regrettable 
necessity. The success of this study relies upon researchers maintaining 
contact with the parents or guardians of the children recruited, as the 
children themselves are too young and unable to complete the 
questionnaire. It would be near impossible to maintain contact with the 
guardians of children taken into care. This may distort the study’s 
representation of the population. 
 
A small research team results in limited availability of time and resources. 
The administrative burden of this particular study is sizeable, as with other 
cohort studies. Although the email scheduling software sends automated 
emails, reducing the requirement for questionnaires to be sent individually, 
the system needs to be carefully monitored on a regular basis. Postal 
questionnaires must be prepared, organised and deployed, while postal 
respondents must be manually inputted into the database. Administrative 
requirements are discussed in more detail in chapter six. 
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Inexperienced research staff is both an advantage and limitation in itself. An 
MPhil student in charge of the study reduces the financial burden, and 
provides a valuable experience for junior researchers but may incur 
problems. However supervision by senior and experienced staff may 
alleviate the majority of these problems. The inexperience of the student 
may introduce error into the study. The accuracy of data input is imperative 
particularly for longitudinal analysis. Errors in contact details compromises 
online questionnaire deployment and lack of organisation may prevent 
questionnaires from being deployed, whilst data errors may cause difficulty 
when linking data longitudinally. The study’s success is therefore, reliant 
upon the work put in by the MPhil students themselves. 
 
As this is a local population study of one specified city, results may not be 
representative of the general UK population. However results, particularly 
with regards to deprivation may be translatable to other areas of the UK 
with similar demographics. Loss to follow up weakens the quality of the data 
collected by a cohort study but is inevitable in a large cohort. The research 
team have enforced strategies to attempt to minimise attrition. These 
methods consist of frequent email reminders, in the form of three emails 
and one text message or phone call. An automated ‘birthday email’ will be 
sent to the mothers of all babies on the day of each birthday up until the age 
of five. This provides an opportunity for the study team to maintain contact 
with mothers on a more frequent basis, in a friendly and non-invasive 
manner. When completing each individual questionnaire, participants are 
also invited to join a mailing list to receive an optional, quarterly newsletter 
that includes details about the study’s progress, detailing recruitment. 
 
 
 
 
 
 
 
  162 
7.4 Potential Bias and Confounding Factors in Birth Cohort Studies 
Attrition is one of the most important sources of bias, particularly as it is 
possible to loose sections of the population e.g. less affluent groups. This 
can have significant consequences on the quality of data and will have an 
impact on the efficacy of the study to reflect the true history of preschool 
respiratory symptoms in Liverpool. Particularly if subjects that are followed 
for the full study period, differ from subjects who discontinue follow-up. 
Analysts must consider this when analysing data otherwise summaries will 
not be representative of the original target population.  
 
Selection bias is an additional factor to consider during recruitment, 
particularly for a study that will be conducted primarily using an online 
outcome measure. Researchers may correct for this by weighting specific 
population groups, particularly those that are underrepresented. Previous 
studies have raised a number of issues with regards to research using 
online surveys in research as participants are regarded as better educated 
and younger, so may not provide a representative sample of the 
population191, 271. Recruitment from a tertiary hospital such as the LWH, 
may also induce a proportion of selection bias as they may include a larger 
proportion of babies with co-morbidities and complicated births. The LWH 
has a specialist care baby unit, so may include a higher than average 
proportion of premature babies.  To account for this the research team have 
chosen to limit recruitment to the Liverpool postcode. Some potential 
recruits may be lost due to the maternity services offered at Whiston 
Hospital and Ormskirk Hospital. This may occur from the surrounding 
postcodes such as L34-36 around Whiston Hospital and L31-L33 around 
Ormskirk Hospital.  
 
In addition, the recruitment method does not accommodate for home births. 
Current data available for home birth is inconsistent, unreliable and out of 
date. Thus it is difficult to establish the number of babies missed from 
recruitment due to this factor, in particular the demographics of this cohort. 
HES and the Independent Midwives Association (IMA) database have 
excluded this data from publications due to the poor data coverage. Home 
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births should be reported nationally but this data is reliant upon completion 
by the midwife. The only available data available is provided by Birth UK, 
which reports that 1.2% of births in Liverpool (2006) were home births and 
according to the Office of National Statistics 2% births in the North West are 
home births. However specific and up to date data for regions within the 
North West is not available, subsequently it is impossible to estimate the 
demographic of mothers in Liverpool who deliver at home. 
 
 Although sample selection in cohort studies may alter the confounding 
patterns originally present in the general population, this does not 
necessarily introduce selection bias in the exposure–outcome estimates, as 
sample selection may reduce some of the residual confounding present in 
the general population272.  
 
Migration bias is to due to the movement of study participants outside the 
community or location of interest. A study by Katusic acknowledged the 
extreme effort to assemble and maintain a birth cohort study in an 
increasingly mobile society273. This however, may be combated by 
electronic contact via email, which allows the study team to regularly 
updating participant’s contacts details. The LRBCS does this by providing a 
link to a screen for participants to update their contact details, including 
addresses on receipt of email, birthday email sent and there is also an 
additional link on the study’s website, inviting participants to update their 
contact details. During questionnaire completion, participants are asked if 
their contact details have changed and if they indicate that they have, they 
are then asked to provide their contact details before they can continue with 
the questionnaire. Migration bias has been considered and will be 
accounted for during data analysis by the LRBCS study team. Any mothers 
moving outside the Liverpool postcodes after expressing their interest in the 
study by completing a recruitment postcard will continue their involvement if 
they so wish. A comparison between the study cohort and children who 
emigrated from the cohort will be made to ensure that the study population 
representative of the entire birth cohort. 
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Recall bias should also be considered, particularly with an outcome 
measure that requires parents to retrospectively report their children’s 
respiratory symptoms over the last three months. Exploring symptoms at 
multiple time-points assists in cutting down recall bias. The questionnaires 
authors Powell et al determined that short-term parental recall (three 
months and under) would be most reliable. Missing data also impedes on 
data quality. The online questionnaire minimises this, as the majority of the 
questions have to be completed before the respondent may complete the 
questionnaire while the postal questionnaire poses challenges in this area.  
 
 
7.5 Future Work and Data Analysis 
7.5.1 Future Work 
Immediate, future work involves the continuation of recruitment, maintaining 
a maximum recruitment strategy. Personal recruitment must be continued in 
order to maintain reasonable recruitment figures. Moreover, the recruitment 
strategy should be reviewed regularly for flaws or potential areas for 
improvement.  Statistics from recruitment so far emphasise the importance 
of this method. Particularly as the QR-sign up method has yielded only one 
participant, as has the post-boxes. Although these are valuable additional 
methods that require little maintenance, they must not be relied upon to 
continue recruitment. 
 
 Once questionnaires are returned, the data must be extracted and 
exported into SPSS for data analysis. A reasonable volume is required to 
maintain this study. However results from a previous study suggest 
significant results may be obtained from as little as 80 participants. However 
to date, the LRBCS has successfully recruited and received completed 
initial questionnaires from over 100 mothers over a period of 6 weeks 
following the four months since the study began. Current figures 
demonstrate that 22% of mothers who expressed an interest in the study, 
consented to take part in the LRBCS in addition to completing the initial 
  165 
questionnaire. With over 1,500 infants mothers having expressed an 
interest in the study to date, a minimum of 330 respondents to the initial 
questionnaire are likely. 
 
Future considerations include developing a mobile application for 
completing the questionnaire. This will add to the usability of the online 
questionnaire and may also include built in reminders for completing the 
questionnaire. The newsletter content should also be carefully considered 
and regularly deployed.  A total of 62% of respondents to the initial 
questionnaire to date have signed up to the LRBCS newsletter, indicating 
that the majority of respondents would like to receive updates from the 
research team. It may be useful to include details regarding respiratory 
conditions, and how to recognise these conditions in the newsletter. 
Preliminary results may also encourage parents to respond. 
 
Data and results obtained may provide a basis for applications to be made 
for further funding. Large birth cohort studies require substantial 
maintenance costs. Although conducting the majority of this study online 
reduces some financial requirements, funding is required for online survey 
software subscriptions, in addition to email, texts, and study material such 
as recruitment postcards. Further funding may enable the employment of a 
research assistant to potentially recruit full time and continue recruitment, 
provide opportunity to employ a statistical analyst, and possibly provide 
monetary or nonmonetary incentives to help reduce attrition. 
 
During recruitment and questionnaire deployment, telephone reminders 
were not only identified as being time consuming for the study team but 
may be considered intrusive to study participants. The Short message 
service (SMS) is an alternative method to send non-intrusive reminders to 
participants that may be read at their earliest convenience. MailChimp®® 
offers an opportunity link to SMS message reminder lists to an online text 
service that allows SMS message to be sent to a list of subscribers from a 
sender named ‘BabyStudy’. The LRBCS team has recently employed this 
method and although successful to date, it requires further development. To 
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date the research team received nine responses for the 100 SMS 
messages sent, whilst six additional participants have completed the 
questionnaire after receiving the SMS reminder. 
 
Social media is an ever-growing field and its with regards to medical 
research has recently been explored274. The research team have 
considered creating a Facebook,Inc (Menlo Park,California, USA) and/or 
Twitter,Inc (San Francisco, California, USA) account in order to help 
promote the study, provide regular updates to mothers and provide an 
opportunity for feedback. However after researching current Facebook 
pages of other birth cohort studies it became apparent that the most 
successful pages were those that were well maintained and included a 
significant amount of interaction with the cohort. In contrast, the research 
team felt that Facebook pages that were poorly maintained compromised 
the professional image of the study. A professional Facebook and Twitter 
account is time consuming to maintain so researchers felt at present, 
accounts would not be necessary for the success of the study. However, 
they may be considered as a method in the future to minimise attrition. An 
optional seasonal study newsletter satisfies the requirements for updating 
participants while all questionnaires prompt feedback. The National Institute 
for Health Research Identity Guidelines offer guidance with regards to 
Social media and digital engagement275. 
 
Another factor to consider is the possibility of linking to Hospital episode 
summary (HES) data and data from GP practices in order to access more 
data such as relevant diagnoses of acute and chronic conditions, 
medication and treatment. In order to do this additional ethical approval 
must be sought. Attrition is an important factor to minimise. Non-monetary 
factors for improving response rates may be considered such as tea bags 
included with postal questionnaires and vouchers included for respondents 
to the online questionnaires. The study team would also benefit from a 
doctor of philosophy student who would be a consistent member of the 
recruitment team that could manage the study and maintain and regulate 
administration while aiding with data analysis. 
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7.5.2 Data Analysis 
Results from the questionnaires on Adobe® Forms Central will be uploaded 
to SPSS and analysed using the SPSS Statistical software. A member of 
the research team will input the data from paper questionnaires into Adobe 
FormsCentral manually. Rolling cumulative data analysis will be performed 
for the duration of the study. Univariate and multivariate analyses will be 
conducted to assess single and then multiple variables e.g. to compare 
domain scores of the LRSQ scores with exposures such as maternal 
smoking etc. Linear regression analysis will enables researchers to control 
for confounding factors such as age and gender. 
 
If the recruited cohort is large enough and the shows a normal distribution 
then Chi-squared test will be used to determine whether there is any 
association between two categorical variables from the data collected. 
Structural equation analysis and multinomial regression analysis will also be 
used to assess any relationship between exposure/demographic variables 
and respiratory symptoms in additional to identifying casual factors. 
 
Demographic data is particularly important to analyse, particularly with 
regards to social deprivation. This may be done as accurately as possible 
according to full postcodes acquired, using a new method developed by the 
University of Manchester called Geoconvert(http://geoconvert.mimas.ac.uk). 
This is also important as literature suggests potential bias when using 
online data collection methods.  
 
Longitudinal data analysis is not without its challenges. Although they 
provide an opportunity to associate changes between exposures and 
outcomes of interest, observations are by definition, not independent and 
the direction causality can be complicated by any interference between the 
outcome and the exposure. Therefore researchers must account for 
dependency when analysing data. Analysis of a large variety of data also 
presents difficulties, using software, unbalanced designs, missing data and 
attrition.  
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Attrition in particular is known to occur more frequently within specific 
groups of people, particularly subjects with lower income, lower ages, and 
this is likely to create and offset in statistical results. The analysis of 
incomplete data also incurs problems. However attrition is known to occur 
more with some groups of people than with others. In particular, subjects 
with lower income, lower ages, and lower trip frequencies have a greater 
tendency to drop out, and this is likely to create an offset in statistical 
results.  
 
The questionnaire validity and readability are additional factors to explore 
and assess.  Readability may also be examined in more detail using an 
additional to the Flesch score previously conducted by Powell et al79.  The 
Flesch Reading Ease Score (1948)276 is designed for narrative-type 
materials, as is the Gunning's Fog index (FOG; Gunning, 1952)277. 
Contrastingly, a measure used to assess readability for non-narrative-type 
materials includes the FORECAST formula (Caylor & Sticht, 1973)278. 
 
The LRBCS provides an opportunity to assess the LRSQ to using a much 
larger cohort than was used previously. Questionnaire verification can be 
assessed by two concepts; validity and reproducibility. Validity 
encompasses sensitivity and specificity, while reproducibility is a calculation 
of consistency, which identifies if there are major biases in questions. Two 
categories of validity may be assessed; these include internal and external 
validity279. Internal consistency may be assessed using Cronbach’s Alpha 
coefficient while external validity may be assessed by inter-rater reliability.  
 
When items or questions are used to form a scale, such as the Likert scale 
in the LRSQ, they need to show internal consistency. The Cronbach’s Alpha 
coefficient aims to express extent to which individual items, such as 
domains within a questionnaire, measures the same concept. Now common 
practice in medical research, this coefficient is frequently used when 
multiple item measures of a construct or concept are employed particularly 
one-test measure that is easier to use in comparison to other estimates e.g. 
test-retest reliability estimates. Results of Cronbach’s Alpha are expressed 
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as a number between zero and one. Each individual domain within the 
LRSQ will should be calculated rather than the entire questionnaire280. Thus 
Cronbach’s alpha scores were calculated for the 8 domains of the LRSQ. 
Acceptable values range between 0.7  - 0.95280. Factors such as a small 
number of questions, poor interrelatedness or diverse questions may lower 
this result281. It has been noted that if the ‘standardise item alpha’ 
calculation in SPSS is higher than ‘Cronbach’s Alpha’ then further 
evaluation using an equivalent measure of Internet consistency might be 
necessary281. 
 
An additional feature of a questionnaire that requires further assessment is 
it’s ability to detect change and a longitudinal data sample provides an ideal 
platform to assess this282. Powell et al suggest also suggested that a more 
detailed analysis of criterion validity along with responsiveness of 
questionnaire is required using a larger population and including children 
with different phenotypes of wheezy illness79. 
 
 
 
7.6 Conclusion 
The Liverpool Respiratory Birth Cohort Study has been successfully 
designed, developed and initiated, having progressed through the protocol 
development, ethical approval, outcome measure design and finalising the 
recruitment strategy. This study may proceed to run for a minimum of a 
further 6 years and will produce a large variety of valuable data detailing the 
respiratory health and characteristics of the preschool Liverpool population. 
Future analysis will enable the exploration of demographic and exposure 
factors affecting the respiratory health of the Liverpool preschool population. 
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Appendix 1: Literature Review Tables 
 
 
Table 8.1: Summary of Birth Cohort Studies 
 
 
Study Name Abbreviation Year Country/ Region Type 
No. 
Participants 
National Survey of Health 
and Development NSHD 1946 
United 
Kingdom National 5,362 
National Child 
Development Survey NCDS 1958 
United 
Kingdom National  17,416 
1970 British Cohort Study BCS70 1970 United Kingdom National 16,571 
Aberdeen Children of the 
1950s study - 1950 Aberdeen, UK Regional  12,150 
Avon Longitudinal Study 
of Parents and Children ALSPAC 1991 Bristol, UK Regional  13,761 
Isle of Man Birth Cohort 
Study - 1991 Isle of Man, UK Regional  1,314 
Born in Bradford BiB 2007 Bradford, UK Regional  13, 776 
European Longitudinal 
Study of Pregnancy and 
Childhood 
ELSPAC 1991 Europe International ~40,000 
Generation R - 2002 Netherlands National 9,778 
All Babies in Southeast 
Sweden ABIS 1997 Sweden Regional 17,055 
National Children’s Study 
of Environmental effects 
on Child Health and 
Development 
- 2007 United States of America National ~100,000 
Dunedin Multidisciplinary 
Health and Development 
Study 
- 1972 Dunedin, New Zealand Regional 1037 
Mater University of 
Queensland Study of 
Pregnancy and its 
outcomes 
MUSP 1981 Mater, Australia Regional 7,223 
Amsterdam Born Children 
and their Development ABCD 2003 
Amsterdam, 
Netherlands Regional  6,161 
Danish National Birth 
Cohort - 1996 Denmark National  91,256 
Norwegian Mother and 
Child Birth Cohort Study MoBa 1997 Norway National 64,136 
Pelotas Birth Cohort 
Study  1982 Pelotas, Brazil Regional  
5,914 
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Table 8 2: Summary of Adults Respiratory Questionnaires 
Name Abbreviation Completion Respiratory condition/Symptoms 
St George's Respiratory 
Questionnaire SQRQ Self-completion 
Asthma, Chronic Airflow 
Limitation and 
Bronchiectasis 
Wisconsin Upper Respiratory 
Questionnaire WVRSS44 Self-completion Common cold 
Leicester cough Questionnaire LCQ Self-completion Chronic cough 
Pneumonoconiosis Field 
Research Respiratory Symptom 
Questionnaire 
PFR Self-completion Pnemonoconiosis 
Questionnaire used in the 
Obstructive Lung Disease in 
Northern Sweden study  
OLINq Self-completion 
Asthma, allergy, chronic 
bronchitis, and chronic 
obstructive pulmonary 
disease 
Respiratory and Allergy Focused 
questionnaire OLIN + GA2LEN Self-completion Asthma and allergic disease 
American Thoracic Society and 
Division of Lung Diseases 
Questionnaire 
ATS DLD 78 Self-completion Asthma and allergic disease 
Global Allergy and Asthma 
European Network 
Questionnaire 
GA2LENq Self-completion Asthma, allergic disease and rhinitis 
Cystic Fibrosis Questionnaire 
Revised CFQ-R 
Self-completion, 
proxy or interview Cystic Fibrosis 
Cystic Fibrosis Questionnaire 
Revised CFQ-R 
Self-completion, 
proxy or interview Cystic Fibrosis 
Leicester Cough Questionnaire LCQ Self-completion Chronic cough and impact on quality of life 
Cough Quality of Life 
Questionnaire CQLQ Self-completion 
Impact of acute, chronic and 
smokers cough 
Medical Research Council's 
Questionnaire on Respiratory 
Symptoms 
MRC RQ Self-completion or Interview Asthma, bronchitis 
Medical Research Council's 
Committee on Environmental 
and Occupational Health 
Questionnaire on respiratory 
symptoms, 
MRC EO Self-completion or Interview 
Environmental and 
occupational respiratory 
symptoms 
Shortness of breath 
questionnaire UCSD Self-completion Pulmonary Fibrosis 
Chronic Respiratory 
Questionnaire  CRQ 
Interview 
administered 
Chronic Obstructive 
Pulmonary Disease 
Chronic Respiratory 
Questionnaire-Self Reported CRQ SR Self-completion 
Chronic Obstructive 
Pulmonary Disease 
Jackson Cold Scale JCS Self-completion or Interview Coryzal symptom 
Orebro Indoor Climate 
Questionnaire MM40 Self-completion 
Respiratory symptoms 
relating to indoor air 
problems 
New Finnish Respiratory 
Questionnaire - Self-completion 
Asthma, allergic rhinitis and 
conjunctivitis 
Tuohilampi Questionnaire - Self-completion Asthma, allergic rhinitis and conjunctivitis 
Breathlesness, Cough and 
Sputum Scale BCSS Self-completion 
Chronic Obstructive 
Pulmonary Disease 
Integrated Therapeutics Group 
Asthma Short Form ITG-ASF Self-completion Asthma 
Environmental Symptom 
Questionnaire ESQ Self-completion 
Symptoms produced by 
exposure to several different 
climatic conditions 
European Community 
Respiratory Health Survey 
Questionnaire 
ECRHSq Self-completion or Interview 
Respiratory symptoms, 
including asthma-like 
symptoms, COPD 
Nijmegen Questionnaire NQ Self-completion 
Symptoms associated with 
dysfunctional breathing 
patterns particularly 
hyperventilation syndrome 
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Name Abbreviation Completion Respiratory condition/Symptoms 
Asthma Quality of Life 
Questionnaire (juniper et al) AQLQ 
Self-completion or 
Interview Asthma specific 
International Union against 
Tuberculosis and Lung Disease 
Bronchial Symptoms 
Questionnaire 
IUATLD Self-completion or Interview 
Tuberculosis and bronchial 
symptoms 
Symptom Self Reporting 
Inventory SCL-90 Self-completion Psychiatric 
Living with Asthma questionnaire LivAQ Self-completion or Interview Asthma only 
Questionnaire of the European 
Community for Coal and Steel 
on respiratory symptoms  
ECCS Self-completion Chronic bronchitis and emphysema 
Adult questionnaire used in the 
Arizona Tucson Epidemiologic 
Study of Obstructive Lung 
Diseases 
 - Self-completion Obstructive Lung Disease 
Questionnaire used in the 
investigation into the occurrence 
of allergies, asthma and other 
lung diseases in Hordaland 
 - Self-completion Asthma, Bronchitis and allergies 
Questionnaire used in the 
Cooperative European Anti-
Smoking Evaluation (CEASE) 
trial, 
CEASEq Self-completion Detailed tobacco use and exposure to tobacco history 
Tasmanian Asthma Survey 
Questionnaire TAHSq Self-completion 
Asthma, rhinitis, eczema 
and respiratory symptoms 
relating to outdoor wood 
smoke 
Asthma Control Questionnaire ACQ Self-completion Asthma 
Integrated Therapeutics Group 
Asthma Short Form  ITG-ASF Self-completion 
Asthma specific health 
related quality of life 
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Table 8 3: Summary of Paediatric Respiratory Questionnaires 
 
 
 
 
Name Abbreviation Completion Age (years) 
Respiratory 
Disease/Symptoms 
Test for Respiratory and Asthma 
Control in Kids TRACK 
Care-giver 
completed <5 Asthma 
Paediatric Asthma Quality of Life 
Questionnaire PAQLQ 
Parental 
Completed 7-17 Asthma 
American Thoracic Society 
children's questionnaire ATS- DLD-78C 
Parental 
Completed  Asthma, bronchitis 
Asthma Control Questionnaire ACQ Parental Completed 6-16 Asthma 
Cystic Fibrosis Questionnaire 
Revised CFQ-R 
Parental or 
Child 
completed 
6-13 Cystic Fibrosis 
Parent completed respiratory 
questionnaire for 1 year olds - 
Parental 
Completed 1-2 
Wheeze and other 
respiratory 
symptoms 
Jackson Cold Scale JCS Parental Completed 2-11 Coryzal symptom 
International Study of Asthma 
and Allergies in Childhood 
Questionnaire 
ISAACq 
Parental or 
Child 
completed 
6-7 Asthma and allergic disease 
International Study of Asthma 
and Allergies in Childhood 
Questionnaire 
ISAACq Child completion 13-14 
Asthma and allergic 
disease 
Questionnaire used in the 
Pollution Effects on Asthmatic 
Children in Europe (PEACE) 
study 
PEACEq Parental Completed 6-12 
Effects of air 
pollution upon 
respiratory 
symptoms and 
asthma 
Liverpool Respiratory Symptom 
Questionnaire LRSQ 
Parental 
Completed <5 
Asthma, Cystic 
Fibrosis, 
Bronchiolitis 
Respiratory questionnaire for 1-5 
year olds - 
Parental 
Completed 1-5 Asthma, bronchiolitis 
Wythenshawe Community 
Asthma Project Questionnaire WYCAPq 
Interview 
administered 1-4 Asthma 
Integrated Therapeutics Group 
Child Asthma Short Form  
 
ITG-CASF 
 
Parental 
Completed 
 
5-12 
 
Symptoms and 
disability of chronic 
asthma 
 
Boston respiratory questionnaire  
Trained 
research 
assistant 
administered 
 Not yet validated in preschool population 
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Appendix 2: IRAS Application Documentation 
 
 
Figure 8.1:Power point presentation mock up of proposed online     
documentation 
 
IRAS%Applica+on%supplementary%
documents%
Pa+ent%Informa+on,%Consent%form,%
Demographic%and%Exposures%
ques+onnaire%and%the%LRSQ%%
as%will%appear%via%Email%and%Online.%
The Liverpool Respiratory Birth Cohort Study 
The%Research%Team:%Rosanna%Pickles,%Professor%Ben%Shaw,%
Dr%Kevin%Southern,%Dr%Calum%Semple%
!Date!10/02/12!*!Version!1.0!
Dear%Parent,%
Before%leaving%the%Liverpool%Women’s%Hospital%you%agreed%to%be%contacted%for%a%research%study.%
Thank%you,%
% % %%%%The%Research%Team%
Miss%Rosanna%Pickles%%%%MPhil!student!at!the!Ins9tute!of!Transla9onal!Medicine%
Dr%Calum%Semple%%%%%%%%%%%Senior!Lecturer!in!Child!Health!and!Respiratory!Paediatric!Clinician!
Dr%Kevin%Southern%%%%%%%%%Reader!in!Respiratory!and!Neonatal!Peadiatrics!
Professor%Ben%Shaw%%%%%%Consultant!in!Respiratory!and!Neonatal!Paediatrics!
The$Liverpool$Respiratory$Birth$Cohort$Study$will!study!the!respiratory!symptoms!(colds,!wheezing,!coughing!
and!diﬃculty!breathing)!of!children!born!in!Liverpool!from!birth!to!the!age!of!ﬁve!years.!!
 We!will!send!you!a!ques9onnaire,!twice!a!year,!for!ﬁve!years.!
 This!should!take!no!more!than!10!minutes!to!ﬁll!out.!
 Your!decision!to!par9cipate!will!not!aﬀect!your!future!care.!
 All!responses!and!details!are!handled!in!conﬁdence.!
 You!can!chose!to!leave!the!study!at!any!stage!
THANK YOU FOR YOUR INTEREST !  
INVITE%EMAIL%
If$you$want$to$ﬁnd$out$more$please$click$here.$
You$are$not$commi@ng$yourself$to$parBcipate$in$the$study$at$this$stage.$
If%you%do%not%wish%to%par+cipate%please%click%here.%%
We%will%not%send%you%any%further%emails%regarding%the%study.%
Your%decision%not%to%take%part%will%not%aﬀect%your%future%care.%
!Date!10/02/12!*!Version!1.0!
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Miss%Rosanna%Pickles%%%%Mphil!student!at!the!Ins9tute!of!Transla9onal!Medicine%
Dr%Calum%Semple%%%%%%%%%Senior!Lecturer!in!Child!Health!and!Respiratory!Paediatric!Clinician!
Dr%Kevin%Southern%%%%%%%%%Reader!in!Child!Health!and!Respiratory!Paediatric!Clinician!
Professor%Ben%Shaw%%%%%%Consultant!in!Respiratory!and!Neonatal!Paediatrics%
Why$are$we$doing$this?$We%want%to%ﬁnd%out%more%about%the%respiratory%symptoms,%such%as%wheezing,%coughing,%that%your%child%experiences%
and%their%eﬀect%on%you%and%your%family.%We%want%to%understand%how%these%symptoms%change%over%+me%and%what%makes%them%more%or%less%
likely%to%occur.%
Why$have$I$been$chosen?%
We%are%asking%all%parents%of%children%born%at%the%Liverpool%Woman's%Hospital%who%were%living%within%the%L1X38%postcodes%when%their%child%was%
born.%We%are%par+cularly%interested%in%the%Liverpool%children’s%popula+on%as%there%are%high%levels%of%respiratory%disease%such%as%asthma%and%
bronchioli+s.%
Do$I$have$to$take$part?%
No,%it%is%up%to%you%to%decide%whether%or%not%to%take%part.%You%are%free%to%withdraw%at%any%+me,%without%giving%a%reason.%
You%and%your%child’s%clinical%care%will%not%be%aﬀected%if%you%do%not%wish%to%take%part.%%%
What$will$it$involve$(before/during/aIer)?$
We%ask%you%to%complete%a%ques+onnaire%about%your%child.%We%will%email%you%a%link%to%the%ques+onnaire%just%twice%a%%year%for%ﬁve%years.%%
The%ques+onnaire%should%take%no%more%than%10%minutes%to%complete.%We%will%ask%you%a%few%ques+ons%about%your%family%circumstances%and%
your%child's%respiratory%symptoms.%
We%will%keep%you%updated%on%how%the%study%is%running%by%email.%At%the%end%of%the%study%we%will%send%you%a%summary%of%the%results%for%the%
whole%study.$
Possible$disadvantages$of$taking$part%
We%do%not%think%there%are%any%disadvantages%to%you%are%your%child.%All%informa+on%is%handled%in%strict%conﬁdence.%
Possible$advantages$of$taking$part$
Being%involved%in%this%study%will%not%beneﬁt%you%or%your%child%directly.%We%hope%the%study%will%help%children%in%the%future%by%iden+fying%what%
helps%or%worsens%respiratory%symptoms.%
Click$here$if$you$have$read$enough$and$are$happy$to$take$part$in$the$
study$
If%you%do%not%wish%to%par+cipate%please%click%here.%%
We%will%not%send%you%any%further%emails%regarding%the%study.%
Your%decision%not%to%take%part%will%not%aﬀect%your%future%care.%
Click%here%if%you%would%like%to%read%more%informa+on%or%
would%like%to%contact%the%research%team%with%a%ques+on.%
First%web%page%from%response%to%email%
ON THIS PAGE WE ARE ASKING YOU CONSENT TO TAKE PART IN  
The$Liverpool$Respiratory$Birth$Cohort$Study  
!Date!10/02/12!*!Version!1.0!
ConﬁdenBality$and$Data$ProtecBon$
All%informa+on%collected%about%you%and%your%child%during%the%course%of%the%research%will%be%kept%strictly%%
conﬁden+al.%All%measures%will%be%taken%to%ensure%data%is%stored%securely%and%your%data%will%be%kept%anonymous%%
Wherever%possible.%
CommunicaBon$with$other$NHS$staﬀ$
Your%details%will%only%be%shared%with%the%Liverpool%Womens%Hospital%and%Alder%Hey%Childrens%Hospital%which%abide%%
by%strict%guidelines%for%conﬁden+ality.%
PublicaBon$
No%iden+ﬁable%informa+on%will%be%included%in%any%publica+ons.%
What$if$there$is$a$problem?$
Please%contact%%members%of%the%research%team%listed%below%if%you%encounter%any%problems.%
Miss%Rosanna%Pickles%%%%MPhil!!student!at!the!Ins9tute!of!Transla9onal!Medicine%
Dr%Calum%Semple%%%%%%%%%%%Senior!Lecturer!in!Child!Health!and!Respiratory!Paediatric!Clinician!
Dr%Kevin%Southern%%%%%%%%%Senior!Lecturer!in!Child!Health!and!Respiratory!Paediatric!Clinician!
Professor%Ben%Shaw%%%%%%Consultant!in!Respiratory!and!Neonatal!Paediatrics%
If%the%Mother%indicates%she%would%like%more%
informa+on%this%second%page%is%shown.%
ON THIS PAGE WE ARE ASKING YOU CONSENT TO TAKE PART 
IN The$Liverpool$Respiratory$Birth$Cohort$Study  
Click$here$if$you$have$read$enough$and$are$happy$to$take$part$in$the$
study$
If%you%do%not%wish%to%par+cipate%please%click%here.%%
We%will%not%send%you%any%further%emails%regarding%the%study.%
Your%decision%not%to%take%part%will%not%aﬀect%your%future%care.%
Click%here%if%you%would%like%to%read%more%informa+on%or%would%
like%to%contact%the%research%team%with%a%ques+on.%
!Date!10/02/12!*!Version!1.0!
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Current$Contact$Details$
Please%enter:%%%%%Mothers:$$$Forename$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$Surname$
$ $$$$$$$$$$$$$$$$$Fathers:$$$$$$Forename$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$Surname$
$ $$$$$$$$$$$$$$$$$Baby’s:$$$$$$$Forename$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$Surname$
Address: $ $ $ $ $$$$$$$$$$Postcode:$
Main$email$address:$
Home$Telephone$Number:$
Mobile$Number:$$
I$would$like$to$be$contacted$by:$
About your Family 
In%subsequent%polls,%this%page%will%also%be%
presented%with%previous%details%with%an%op+on%
to%update%details%where%required.%
POST$ EMAIL$
!Date!10/02/12!*!Version!1.0!
Note%to%parents%you%will%only%need%to%complete%
1.$Your%Child’s%Date%of%Birth:%%%%%day% %%%%%%%%%%%%%%%%%%%%month%%%%%%%%%%%%%%%%%%%%%%%%%%%year$
2.%Is%your%child:%%%%Male$$$$$$$$$$$$$$Female$
3.$What%is%the%ethnicity%of%your%child?: $$
$ $ $ $ $ $ % %%
Demographics Questionnaire 
!Date!10/02/12!*!Version!1.0!
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To%be%completed%by%the%child’s%mother%
How%many%weeks%pregnant%were%you%when%you%gave%birth?%%%%%%%%%%%%%%%%%%%weeks%
How%much%did%your%child%weigh%at%birth?%%%%%%%%%%%%%%%%%%%%%%%Pounds%%%%%%%%%%%%%%%%%%%Oz%%%%%%or%%%%%%%%%%%%%%%%kg%%
Did%you%breastXfeed%[child’s%name]?%%%%%Yes$$$$$$$$$$$$$$$$$$No$$
[condi+onal%]How%long%did%you%breasaeed%child’s%name%for?%%%Less%than%1%month%%%%%%%%%%%%1%to%3%months%%%%%%%%%%%%4%months%or%more%%
Did%you%smoke%at%any%+me%during%your%pregnancy?%%%%%%%%%%%%Yes$$$$$$$$$$$$$$$$$$No$$
Did%anybody%else%smoke%in%your%house%during%your%pregnancy?%%%%%%Yes$$$$$$$$$$$$$$$$$$No$$
What%is%your%highest%qualiﬁca+on?%
To%be%completed%by%either%parent!
Does%anyone%in%your%house%have%any%medical%history%of%hay%fever,%asthma%or%eczema?%%%%%%%%%%%Yes$$$$$$$$$$$$$$$$$$No$$
Please$select$
Finished$Secondary$School,$No$
QualiﬁcaBons$
$GCSE’s/$O$levels$%
VocaBonal$training$%%
A$levels$%
Diploma%
Undergraduate$Degree$%
Postgraduate$degree$%
Demographics Questionnaire 
DROP DOWN MENU  
!Date!10/02/12!*!Version!1.0!
Note%to%reviewers:%this%form%will%be%online%using%radio%bu;ons%and%drop%down%menus.%Sec>ons%will%be%presented%
condi>onally.%This%ques>onnaire%will%be%emailed%6%monthly%in%conjunc>on%with%the%LRSQ%
Your!previous!contact!details!were:%
I%would%like%to%be%contacted%by:%
Have%any%of%your%contact%details%changed?%%%%%%%Yes$$$$$$$$$$$$$$No$$$$$
%[condi+onal]%
If%so%please%complete%as%needed.%
Address:%%
Postcode:%%
Main%email%address:%
Home%telephone%number:%
Mobile%Number:%
Post$ Email$
Exposure Questionnaire 
!Date!10/02/12!*!Version!1.0!
  197 
 
 
 
 
 
%To%be%completed%by%either%parent%
1.%Does%[child’s%name]%acend%nursery?%%%%%$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$Yes$$$$$$$$$$$$$$$No$$$$$
2.$Do%you%have%any%other%children%that%live%with%you?%%%%%%%%%%Yes$$$$$$$$$$$$$$$No$$$$$
3.$Does%[child’s%name]%share%a%bedroom%with%anyone%%%%%%%%%%%Yes$$$$$$$$$$$$$$No$$$$$
If%yes,%click%following%that%apply:%%%%%%%%%%%%%%%Parent$or$parents$$$$$$$$$$$$One$other$child$$$$$$$$$$$$$$two$or$more$other$children$$$$?$$$
4.$Does%any%member%of%you%household%smoke%at%all?$$$$$$$$$$$$$$$$$$$$$[condi9onal!if!yes]!!!!!!!!!!!Yes$$$$$$$$$$$$$$$No$$$$$
i.e.%someone%that%sleeps%in%the%house%or%takes%a%meal%in%the%house.%
5.$Where%do%these%people%smoke%?%+ck%all%that%apply%$$
$ $Inside$home$$$$Outside$of$home$$$In$car$$$$Indoor$at$at$another$locaBon$e.g.$work$or$social$
HELP
Exposure Questionnaire  
!Date!10/02/12!*!Version!1.0!
To%be%completed%by%either%parent$
6.$Does%your%child%have%any%of%the%chronic%health%condi+ons,%please%select?%[condi+onal%radio%bucons%if%yes%free%text%
box%appears%to%specify]%?%%%%%%%%%%%%%%%%% $ $$$$$Yes$$$$$$$$$$$$$$$No$$$$$
Chronic/long$term$Chest$diseases$$?$$$$ $ $$$$$Yes$$$$$$$$$$$$$$$No$$$$$
Chronic/long$term$Heart$diseases$?$$$$ $$$$$$$$$$$$$$$$$$Yes$$$$$$$$$$$$$$No$$$$$
Chronic/long$term$Kidney$/$Renal$diseases$?$$$$$$$$$Yes$$$$$$$$$$$$$$No$$$$$$$
Chronic$Neurological$disease$?$$$$$$$$$$$$$$$$ $ $$$$$Yes$$$$$$$$$$$$$$No$$$$$
Other$chronic$diseases$?$$$$$$$$$$$$$$$$$ $ $$$$$Yes$$$$$$$$$$$$$$No$$$$$
Diabetes?$$$$$$$$$$$$$$$ $ $ $ $ $$$$$Yes$$$$$$$$$$$$$$No$$$
Other$?$$ $ $ $ $ $ $$$$$Yes$$$$$$$$$$$$$$$No$
7.In%the%last%3%months%how%many%+mes%has%your%child%seen%your%GP%because%of%his/her%chest?%%%%%%%Yes$$$$$$$$$$$$$No$
8.%a)%In%the%last%3%months%has%your%child%been%to%hospital%because%of%his/her%chest?%% $$$$$$$$$$$$$$$$Yes$$$$$$$$$$$$$No$
$$$$b)%If%yes%how%many%+mes%has%your%child%been%to%hospital%because%of%his/her%chest?%
%%%%%%%%%%1%Bme$$$$$$$$$2$Bmes$$$$$$$$3$Bmes$$$$$$4$Bmes$$$$5$Bmes$$$$$more$than$5$Bmes$
$$$$$$$$$$$$$$$$ $ $ $ $$$$$$$$$$$$$$
Exposure Questionnaire  
!Date!10/02/12!*!Version!1.0!
  198 
 
 
 
 
 
 
1.$$This$ﬁrst$quesBon$refers$to$at$any$Bme$in$your$child’s$life:$
Has%your%child%ever%had%wheezing%(whistling%noise%coming%from%the%chest)%at%any%+me%in%the%past?%
2.   The$next$quesBons$are$speciﬁcally$aimed$at$the$last$three$months:%%
A)$During$the$day$(when$awake)$in$the$last$three$months:%
i)  My%child%has%had%wheezing%(whistling%noise%coming%from%the%chest):!
ii)%My%child%has%had%a%cough:%
iii)%My%child%has%had%a%racly%chest:%
iv)%My%child%has%been%short%of%breath:%
The$LRSQ$
Please%select%
Every%day%%
most%days%%
some%days%%
a%few%days%%
%not%at%all%
Please%select%
Yes%
No%
Please%select%
Please%select%
Please%select% DROP DOWN MENU  
DROP DOWN 
MENU  
DROP DOWN MENU 
THE SAME AS 
DEMONSTRATED  
!Date!10/02/12!*!Version!1.0!
B)$During$the$night$(when$asleep)$in$the$last$three$months$:%
i)%My%child%has%had%wheezing%(whistling%noise%coming%from%the%chest%):%
ii)%My%child%has%had%a%cough:%
iii)%My%child%has%had%a%racly%chest:%
iv)%My%child%has%been%short%of%breath:%
v)%My%child%has%snored%:%
The$LRSQ$
Please%select%
Every%day%%
most%days%%
some%days%%
a%few%days%%
%not%at%all%
Please%select%
Please%select%
Please%select%
Please%select%
DROP DOWN MENU  
!Date!10/02/12!*!Version!1.0!
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3.$$How$many$colds$has$your$child$had$in$the$last$three$months:%
If%the%answer%to%the%above%ques+on%is%‘none’%con+nue%to%ques+ons%5.%
SecBon$D:%
4.$$When$my$child$has$had$a$COLD$in$the$last$three$months$[condiBonal$of$posiBve$response$to$Q3]$$:%
a.%My%child%has%had%wheezing%(whistling%noise%coming%from%the%chest):%
b.%My%child%has%had%a%cough:%
c,.%My%child%has%had%a%racly%chest:%
d.%My%child%has%been%short%of%breath:%
The$LRSQ$
Please%select%
Every%day%%
most%days%%
some%days%%
a%few%days%%
%not%at%all%
Please%select%
Please%select%
Please%select%
Please%select%
DROP DOWN MENU  
!Date!10/02/12!*!Version!1.0!
The$LRSQ$
5.$When$my$child$does$NOT$have$a$COLD,$in$the$last$three$months:$
a.%My%child%has%had%wheezing%(whistling%noise%coming%from%the%chest):%
b.%My%child%has%had%a%cough:%
c.%My%child%has%had%a%racly%chest:%
d.%My%child%has%been%short%of%breath:%
Please%select%
Every%day%%
most%days%%
some%days%%
a%few%days%%
%not%at%all%
Please%select%
Please%select%
Please%select%
!Date!10/02/12!*!Version!1.0!
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The$LRSQ$
6.$These$next$three$quesBons$are$about$other$problems$your$child$may$have%had.$$$
Over$the$last$three$months:%
a.%My%child%has%had%noisy%breathing%that%does%not%seem%to%come%from%the%chest%:%
b.%My%child%has%had%fast%breathing:%
%!%
c.%My%child%has%had%noisy%breathing%that%appears%to%come%from%the%throat%or%back%
of%the%throat:%
Please%select%
Please%select%
Please%select%
!Date!10/02/12!*!Version!1.0!
The$LRSQ$
7.$The$next$four$quesBons$are$on$how$your$child’s$chest$symptoms$actually%
aﬀect$HIM$or$HER$over$the$last$three$months:%
a.%My%child’s%chest%symptoms%have%aﬀected%my%child’s%feeding%or%ea+ng:%
b.My%child’s%chest%symptoms%have%woken%up%my%child:%
c.My%child’s%chest%symptoms%have%reduced%my%child’s%ac+vity:%
d.%My%child’s%chest%symptoms%have%made%my%child%unusually%+red:%
Please%select%
Every%day%%
most%days%%
some%days%%
a%few%days%%
%not%at%all%
Please%select%
Please%select%
Please%select%
!Date!10/02/12!*!Version!1.0!
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The$LRSQ$
8.$The$next$four$quesBons$are$on$how$your$child’s$chest$symptoms$actually%
aﬀect$HIM$or$HER$over$the$last$three$months:%
a.%My%child’s%chest%symptoms%have%aﬀected%my%child’s%feeding%or%ea+ng:%
b.%My%child’s%chest%symptoms%have%woken%up%my%child:%
c.%My%child’s%chest%symptoms%have%reduced%my%child’s%ac+vity:%
d.%My%child’s%chest%symptoms%have%made%my%child%unusually%+red:%
Please%select%
Every%day%%
most%days%%
some%days%%
a%few%days%%
%not%at%all%
Please%select%
Please%select%
Please%select%
!Date!10/02/12!*!Version!1.0!
The$LRSQ$
9.$The$next$four$quesBons$are$on$how$your$child’s$chest$symptoms$actually$
aﬀect$YOU$and$YOUR$family’s$life$the$last$three$months:%
a.%My%child’s%chest%symptoms%have%limited%my%ac+vi+es:%
b.%My%child’s%chest%symptoms%have%resulted%in%adjustments%being%made%to%our%
family%life:%
c.%My%child’s%chest%symptoms%have%disturbed%our%sleep:%
d.%I%have%been%worried%about%my%child’s%chest%symptoms:% Please%select%
Please%select%
Please%select%
Please%select%
!Date!10/02/12!*!Version!1.0!
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Figure 8 2: Final Recruitment Postcard 
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Table 8 3: Patient Poster 
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! ! !!!! !
!
Consent Form!
 
 
Title of Project:  Liverpool Baby Breathing Study (The Liverpool Respiratory Birth Cohort Study) 
    
Name of Researchers:  
Miss Rosanna Pickles, Miss Bethan Griffith, Dr Calum Semple, Dr Kevin Southern and Professor Ben Shaw 
 
 Please tick box 
 
1. I confirm that I have read and understand the further information section dated 01/05/2013 for the 
above study. I have had the opportunity to consider the information, ask questions and have had 
these answered satisfactorily. 
 
2.   I understand that our family and child’s participation in the study is entirely voluntary and 
that we have the right to withdraw at any time without stating a reason and without 
affecting my care and my family’s care in any way. 
 
3.   I understand that the data collected by this study will be looked at by members of the 
research team named above and may be scrutinised by regulatory authorities or by the 
host NHS Trusts. 
 
4. I have read and understand the above consent form, I certify that I am the  
parent/guardian of the child recruited. 
 
5. I give permission for our family and my child to be involved in the above study. 
 
 
Child’s Forename (first/given name): __________________  Surname: ___________________   
 
Your Child’s Date of birth:      Day: ______   Month: _____      Year : __________         
 
Mother’s Forename (first/given name): _________________   Surname: __________________              
 
Mothers Signature for Consent:   ______________________________________ 
 
Today’s Date:      Day: ______   Month: _____      Year : __________        !
!
!
!
!
!
Figure 8.4: Postal Consent Form 
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Why are we doing this?  
We would like to find out more about respiratory symptoms, such as 
wheezing, coughing, that your child experiences and their effect on you and 
your family. We want to understand how these symptoms change over time 
and what makes them more or less likely to occur. 
 
Why have I been chosen? 
We are asking all parents of children born at the Liverpool Woman's 
Hospital who were living within the L1-38 postcodes when their child was 
born. We are particularly interested in Liverpool children’s population as 
there are high levels of respiratory diseases such as asthma and 
bronchiolitis. 
 
Do I have to take part? 
No, it is up to you to decide whether or not to take part. You are free to 
withdraw at any time, without giving a reason. You and your child’s clinical 
care will not be affected if you do not wish to take part.   
 
What will it involve? 
We ask you to complete a questionnaire about your child. We will email you 
a link to the questionnaire just twice a year for five years. The questionnaire 
should take no more than 10 minutes to complete. We will ask you a few 
questions about your family circumstances and your child's respiratory 
symptoms. 
We will keep you updated on how the study is running by email. At the end 
of the study we will send you a summary of the results for the whole study. 
 
Figure 8.5: Original Patient Information Sheet Submitted to the NRES  
(This document has since been formatted to feature at the beginning of the 
questionnaire. The online version provides an option button for mothers to select to 
read more information while the postal form includes the complete information.) 
The Liverpool Respiratory Birth Cohort Study 
 
Patient 
Information  
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Possible disadvantages of taking part 
We do not think there are any disadvantages to you are your child. All 
information is handled in strict confidence. 
 
Possible advantages of taking part 
Being involved in this study will not benefit you or your child directly. We 
hope the study will help children in the future by identifying what helps or 
worsens respiratory symptoms. 
 
Confidentiality and Data Protection 
All information collected about you and your child during the course of the 
research will be kept strictly confidential. All measures will be taken to 
ensure data is stored securely and your data will be kept anonymous 
wherever possible. 
 
Communication with other NHS staff 
Your details will only be shared with the Liverpool Women’s Hospital and 
Alder Hey Children’s Hospital which abide  
by strict guidelines for confidentiality. 
 
Publication 
No identifiable information will be included in any publications. 
 
What if there is a problem? 
Please contact members of the research team listed below if you encounter 
any problems. 
 
The Research Team
Miss Rosanna Pickles    MPhil student at the Institute of Translational Medicine 
Dr Calum Semple           Senior Lecturer in Child Health and Respiratory Paediatric Clinician 
Dr Kevin Southern         Senior Lecturer in Child Health and Respiratory Paediatric Clinician 
Professor Ben Shaw      Consultant in Respiratory and Neonatal Paediatrics 
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Appendix 3: Summary of Articles Evaluating Online Questionnaires 
 
Table 8.4: Summary of Papers Evaluating Online Questionnaires 
Title Year Aim Target Population Age (years) 
Postal surveys versus electronic mail surveys. The 
tortoise and the hare revisited. 1998 Postal vs Email Surveys 
Professionals subscribed to a listserv 
dedicated to medical education NK 
Health surveys in the workplace: comparison of 
postal, email and World Wide Web methods. 1999 
Postal vs Email and Online 
Survey vs Email Surveys Only English University Staff NK 
The information needs of people living with 
Ankylosing Spondylitis: a questionnaire survey. 2012 Postal vs Online Questionnaire Welsh Ankylosing Spondylitis patients over 20 
Web-based data collection yielded an additional 
response bias--but had no direct effect on outcome 
scales. 
2012 Postal vs Online Questionnaire Participants of the German Weight Control Registry NK 
Is it time to abandon paper? The use of emails and 
the Internet for health services research - a cost-
effectiveness and qualitative study. 
2012 Postal vs Email Invitations Primary care patients NK 
A web-based computer-tailored smoking prevention 
programme for primary school children: intervention 
design and study protocol. 
2012 Postal Intervention vs Emailed Intervention Primary School Children 10-13 
E-mail invitations to general practitioners were as 
effective as postal invitations and were more 
efficient. 
2012 Postal vs Email Invitations GP's  
A comparison of data quality and practicality of 
online versus postal questionnaires in a sample of 
testicular cancer survivors. 
2013 Postal vs Online Questionnaire Testicular Cancer Survivors NK 
A comparison of a postal survey and mixed-mode 
survey using a questionnaire on patients' 
experiences with breast care. 
2011 Mixed Mode(Combining internet surveys with postal follow up) Breast Care Patients NK 
Data quality assurance: an analysis of patient non-
response. 2011 Paper vs Electronic Surveys Chiropody patients NK 
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Title Year Aim Target Population Age (years) 
Internet-based follow-up questionnaire for measuring 
patient-reported outcome after total hip replacement 
surgery-reliability and response rate. 
2011 Paper vs Online Questionnaire  Swedish Hip Arthroplasty Register NK 
Impact and costs of incentives to reduce attrition in 
online trials: two randomized controlled trials. 2011 
Incentives and Post vs Online 
Surveys 
Participants from Down Your Drink Pilot 
Trial Mean age 37 
The influence of response mode on study results: 
offering cigarette smokers a choice of postal or 
online completion of a survey. 
2010 Paper vs Electronic Surveys Cigarette smokers who intended to quit NK 
Use of a web-based questionnaire in the Black 
Women's Health Study. 2010 
Postal vs Online Questionnaire: 
Utility and cost effectiveness 
Participants of the Black Women's Health 
Study 21-69 
Web-based questionnaires: the future in 
epidemiology? 2010 
Review of advantages and 
disadvantages of web based 
questionnaires 
N/A N/A 
Use of an online questionnaire for follow-up of young 
female students recruited to a randomised controlled 
trial of Chlamydia screening. 
2010 Postal vs Online Questionnaire: Response rates 
Female students taking part in a Chlamydia 
screening trial 16-27 
College students' response rate to an incentivized 
combination of postal and web-based health survey. 2010 Paper vs Online Questionnaire University students Mean age 23 
Questionnaires in clinical trials: guidelines for optimal 
design and administration. 2010 
Evidence for questionnaire 
design N/A N/A 
Combining web-based and mail surveys improve 
response rates: a PBRN study from PRIME Net. 2009 Paper vs Electronic Surveys Clinicians NK 
Response rate and completeness of questionnaires: 
a randomized study of Internet versus paper-and-
pencil versions. 
2007 Paper vs Online Questionnaire Women referred for a mammogram at a public Danish hospital less than 67 
Parents' attitudes towards hepatitis B vaccination for 
their children. A survey comparing paper and web 
questionnaires, Sweden 2005. 
2005 Postal vs Online Questionnaire Parents to a child bon in 2002 in Sweden NK 
Mixing web and mail methods in a survey of 
physicians. 2007 
Mixed Mode (two different 
methods) Physicians with a Mayo Clinic Appointment NK 
Mail versus internet surveys: determinants of method 
of response preferences among health professionals. 2007 
Postal vs Online Questionnaire: 
Response rates Texan Healthcare Professionals NK 
  209 
Title Year Aim Target Population Age (years) 
Feasibility of using web-based questionnaires in 
large population-based epidemiological studies. 2006 Paper vs Online Questionnaire Women in Sweden 30-49 
Comparing web and mail responses in a mixed mode 
survey in college alcohol use research. 2006 Mixed Mode US college students NK 
Effects of survey mode on self-reports of adult 
alcohol consumption: a comparison of mail, web and 
telephone approaches. 
2005 Postal vs Online Questionnaire vs Telephone Interview  NK 
Aged 18 or 
older 
Evaluating patients' experiences with individual 
physicians: a randomized trial of mail, internet, and 
interactive voice response telephone administration 
of surveys. 
2006 Postal vs Online Questionnaire vs interactive voice response  Adult Patients Mean age 56 
Web-based and mailed questionnaires: a 
comparison of response rates and compliance. 2005 Paper vs Online Questionnaire Swedish population 20-59 
Internet versus mailed questionnaires: a controlled 
comparison (2). 2004 Paper vs Online Questionnaire 
Members of the Orthopaedic Trauma 
Association NK 
Internet versus mailed questionnaires: a randomized 
comparison. 2004 Paper vs Online Questionnaire Internet recruited subjects 10-89 
Comparison of web and mail surveys in collecting 
illicit drug use data: a randomized experiment. 2004 Postal vs Online Questionnaire US undergraduate students NK 
Using the Internet to conduct surveys of health 
professionals: a valid alternative? 2003 
Systematic Review of Internet 
surveys of health professionals N/A N/A 
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Appendix 4: Feasibility Studies Documentation 
 
 
 
 
Figure 8.6: Documentation for PPI Interviews 
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Figure 8.7: Questions asked during semi-structured interview 
 
 
 
 
 
Questions used during semi-structured interview (Pickles and Griffith) 
 
Before questionnaire completion 
1. First impression of questionnaire (positive or negative) Rating of appearance  
(scale 1-10) 
2. Readability of the text 
3. During Questionnaire Completion 
4. Are the instructions clear 
5. Understanding of information, questions and terms 
6. Flow of questions – is it logical 
7. Any vague or ambiguous questions 
8. Is it repetitive 
9. Any particular like or dislikes in terms of content or appearance 
 
After questionnaire completion on first survey software 
1. Was the length of the questionnaire acceptable 
2. Overall rating of appearance of questionnaire (scale 1-10) 
 
After completion of questionnaire on both survey software 
1. Overall preference 
2. Question preference – Matrix tables or drop-down boxes Any additional comment 
 
After reviewing recruitment material (time permitting) 
1. General impression of recruitment material 
2. Is the information clear and readable 
3. QR codes: do they recognise them, know how to use them, and do 
they use them 
4. Any other factors that would affect their likelihood to complete the 
questionnaire 
  220 
Appendix 5: LRBCS Initial Questionnaire 
 
On the subsequent page is the Initial LRBCS Questionnaire that has been 
deployed to study participants since the end of May 2013 (Figure 8.7). This 
is the initial questionnaire deployed to mothers 4 months after the birth of 
their new baby. The repeated questionnaire has been adapted so that it is 
relevant for the child in question. 
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Figure 8.8: LRBCS Initial Questionnaire (PDF Postal Version) 
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Request for support 
 
The study will be conducted over a minimum of 6 years. Recruitment will 
take place during the first year of the study, and children will be followed up 
biannually until the last child to be recruited has reached his or her fifth 
birthday. Prior to the research team commencing with recruitment, financial 
support is required for the survey software, mailing system, and also the 
printing of postcards. 
 
 
Software 
Item Requested: Adobe Forms Central subscription@ £105.39/year [for 6 
years] = £632.34, paid yearly 
Justification of this particular software: The majority of participants of a 
feasibility study preferred this software. It also allows multiple contributors 
to edit the appearance of the questionnaire in real-time. Other important 
features include question skip logic, which allows only relevant questions to 
be asked to participants, thus reducing the overall time taken to complete 
the study and allows a better flow through the survey. Furthermore, Adobe 
forms lets use “help” buttons, headers and footers to give extra information 
to guide participants through the questionnaire without cluttering the page. 
Progression through the survey is clearly demonstrated with a percentage 
progress bar. It offers the research team the flexibility to add unlimited 
logos and images, which will aid parents to quickly identify the study, in 
addition to giving the questionnaire a more professional appearance. 
These features combined give Adobe a superior survey experience for 
participants, which we hope will encourage parents to continue to return to 
the questionnaire for the whole duration of the study. 
 
 
 
 
Figure 8 10: Initial Application for Funding Document 
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Email  
Item Requested: 35,000 MailChimp® credits [=35,000 emails] a year.  
Justification:  MailChimp® offers either a monthly subscription or a “pay-as-
you go” option. Due to the frequency and volume of messages that will be 
sent by the LRBCS, purchasing credits is the most economical option. This 
amount is sufficient for the maximum recruitment of the 8,500 infants born 
at Liverpool Women’s every year to be sent four emails per year (see email 
schedule). In the event of more emails being required, these can be 
purchased at a later date. The research team will re-appraise this number 
at the end of recruitment, when the total maximum number of emails can be 
calculated. An effective, professional and reliable email service is core to 
the success of the LRBCS, and it is felt that utilizing MailChimp® is the only 
way the research team can be ascertain that this will be the case. 
 
Postcards 
Item Requested: 8,500 information and sign-up postcards to be distributed 
to all mothers of newborn infants born at Liverpool Women’s Hospital. 
Companies offer batches of either 7,500 or 10,000, therefore 10,000 
postcards will be needed to ensure there are sufficient quantities to meet 
the maximum recruitment strategy. The estimated cost of this after 
researching the cheapest options is using:- 
Print24 who will provide 10,000 postcards A5, double-sided colour 250gsm, 
matt finish at £223.93. 
It is cheaper to order postcards in bulk rather to buy batches of smaller 
quantities. 
Justification: These are central to the research team’s recruitment strategy. 
The NRES committee have approved the design and content of the 
postcard. The postcards must be A5 size in order to ensure they are 
legible. They must be in colour to encourage interest as it will significantly 
improve the aesthetic appeal, as well as ensuring that continuity between 
the stationary and the online forms. Postcards will need either a matt or silk 
finish to ensure potential participants can write on the cards using a pen. 
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Start-Up (Cost year 1) 
The estimated cost of start-up is £486.05, which includes the initial year’s 
subscription to Adobe, the 10,000 postcards needed and 25, 000 email 
credits. 
 
 
Running Cost (Years 2 through 6) 
The running cost calculated from years 2 through 6, which includes five 
further years subscription to Adobe, recruitment postcards and sufficient 
emailing credits. 
 
 
 
Resource Amount/Duration Cost Total 
Adobe Forms 
Central 
Subscription 
1 year £105.39/year £105.39 
MailChimp® 
Email Credits 
25,000 email 
credits £156.73 £156.73 
Postcards (A5) 10,000 £223.93 £223.93 
  Total £486.05 
Resource Amount/Duration Cost Total 
Adobe Forms 
Central 
Subscription 
5 years £105.39/year £526.95 
MailChimp® 
Email Credits 
200,000 (bulk 
order) NA £626.92 
Postcards (A5) 10,000 x 5 years £223.93 £1119.65 
  Year 2-6 total £2273.52 
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Total Cost (Recruitment + Follow up) 
 
For the initial recruitment and follow-up of up to 8,500 infants born at Liverpool 
Women’s Hospital annually from January 2013, the estimated total cost will be 
£486.05 + £2273.52 = £2759.57 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Resource Amount/Duration Cost Total 
Adobe Forms 
Central 
Subscription 
6 years £105.39/year £626.34 
MailChimp® 
Email Credits 225,000 NA £783.65 
Postcards (A5) 10,000 x 6 years £223.93 £1343.58 
  Year 2-6 total £2759.57 
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Appendix 6: Statistical Results 
 
Figure 8.11 – Calculation Matrix used for Chi squared calculation of IMD 
quintiles and expressed interest, consented and births at the LWH. 
 
 
 
 
 
Table 8.5: Figures used for Chi Squared Calculation 
 
IMD 
Quintiles 
Expressed 
Interest Consented  
LWH 
Births Total 
1st 0 0 0 0 
2nd 2 2 5 9 
3rd 24 12 48 84 
4th 60 10 87 157 
5th 293 56 413 762 
Total 379 80 553 1012 
  Chi squared 10.122 
  p value 0.1196 
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Appendix 7 – Mailing Schedule 
 
 
1. Immediately after sign up: Welcome/ Thank you for your interest email – sent 
immediately after they sign up online, or as soon as we receive their details – will tell them 
we will be in touch when baby is 4 months old. 
2. 4 Months: Email link to form 1 that contains: consent, further information, demographics, 
exposures, LRSQ. Also allow them to subscribe to updates from study. 
3. 10 Months: Email link to form 2 that contains: exposures + LRSQ – check no changes to 
details at end. Also allow them to subscribe to updates from study. 
4. 12 Months: Happy 1st Birthday email – congratulate. Check that details have not 
changed, tell them we will be in touch with another questionnaire in 4 months time. Also 
allow them to subscribe to updates from study. 
5. 16 Months: Email link to form 3 that contains exposures + LRSQ – check no changes to 
details at end. Also allow them to subscribe to updates from study. 
6. 22 Months: Email link to form 4 that contains exposures + LRSQ – check no changes to 
details at end. Also allow them to subscribe to updates from study. 
7. 24 Months: Happy 2nd Birthday email – congratulate. Check that details have not 
changed, tell them we will be in touch with another questionnaire in 4 months time. Also 
allow them to subscribe to updates from study. 
8. 28 Months: Email link to form 5 that contains exposures + LRSQ – check no changes to 
details at end. Also allow them to subscribe to updates from study. 
9. 34 Months: Email link to form 6 that contains exposures + LRSQ – check no changes to 
details at end. Also allow them to subscribe to updates from study. 
10. 36 Months: Happy 3rd Birthday email – congratulate. Check that details have not 
changed, tell them we will be in touch with another questionnaire in 4 months time. Also 
allow them to subscribe to updates from study. 
11. 40 Months: Email link to form 7 that contains exposures + LRSQ – check no changes to 
details at end. Also allow them to subscribe to updates from study. 
12. 46 Months: Email link to form 8 that contains exposures + LRSQ – check no changes to 
details at end. Also allow them to subscribe to updates from study. 
13. 48 Months: Happy 4th Birthday email – congratulate. Check that details have not 
changed, tell them we will be in touch with another questionnaire in 4 months time. Also 
allow them to subscribe to updates from study. 
14. 52 Months: Email link to form 9 that contains exposures + LRSQ – check no changes to 
details at end. Also allow them to subscribe to updates from study. 
15. 58 Months: Email link to form 10 that contains exposures + LRSQ – check no changes to 
details at end. Also allow them to subscribe to updates from study. 
16. 60 Months: Happy 5th birthday email – congratulate. Thank them for participation and 
clarify that there will be no more questionnaires. Ask if they would still like to receive 
updates for the study. 
 
Each email will be generated to contain: Parent’s name, Child’s name, Unique study ID of the child. 
Technology also allows us to add the address and telephone number that we currently hold for 
them (in case it needs to be changed). 
 
Figure 8.12:  Email Schedule from sign up to end of study (Courtesy of B. Griffith) 
